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CYaOPIDES (CRUSTACES CX)PEPODES) DE L’INDE. 

V. Contribution i l'rtude du obnrb Haligyoloph >Iobman. 

Par KjNDT Linobbbg. 

Halicydops canid, sp. nov. 

Description, -Jjongueux 846 (i ; c4phalothorax 598 ji, queue (abdo- 
ineu-l-fumi aans soios apioalos) 247 [a ; largcar 313 [i ; longueur du 
premier segment coplialothoracique 294 (ji. Segment genital se r4tr6cis8ant 
tr6s 14gercment du c6t6 distal ; Ics parties lat^rales pr4sentont vers le 
milieu du segment imc protuberance assess marquee. Bord postMeiu: 
du troisidme segment abdominal ddeoiipe sur la face dorsale en petites 
dents indistinctes. Segment anal profonddment divisd. Branches 
do la lurca isarallelcs, moins do 1-5 fois aiissi longues quo larges (33 : 23(i 
^1’43 : 1). Sole latdralc exteme divisant la branclic do la furca dans 
la proportion 16: 17. Sole dorsale assoz longue (50 p), surpassant 




life. t. fla^cwJi>ps raniii, np. nov. 7. , . 1 j -n . 

ff. Prntniire antonne j ft. Regment gftiutal ; c. Furca, feoe dorswe ; rf. Bnp. 4 et 
lamolte b«BAl« ; e. P R. 

legerement la longueur de la Boie apioale externe. Celle-ci deux fois 
plus longue quo la soie apicaie interne. Soieapioalo medians exteme 
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mom* qup la moitie do la longueur do la soio apioale mechano int^rno. 
Les deux soios apicalos mcdianes no porLont qiie dos oils, dont la dis- 
position est repr^scnt6o snr la figuro. Longiiours rospoctives dos soies 
apicales 45 : 234 : 529 : 22 fx. Proniioro aiitoime a 6 articles. 
Branches dos paitesniitatoiros triart iculeos. Formiile dcs opines 2'3'3*3 
Article 3 dc IVnp. 4 moins qiic deux tois <iiisbi long quo large (45 : 24 
Ij, =-1-87 : 1). Epinc apicalo interuo depassaut on longueur aussi 
bion cell© de Fepino apicalc externe quo celle do Fartiole. Epine apicalo 
interne : epine apicalo extorne 67 : 47 p = 1*43 : 1 ; epine apicale 
interne : article 67 : 43 (x = 1*49 ; 1. Epinc du robord externe do 
Fartiole terminal do Fenp. 4 de structure normalo : les deux soies du 
lebord interne de cet article transformees en deux petites epines ob- 
tiises, portant des oils gros et courts. Lamclle basale de la quatrieme 
paire de pattes ofErant un aspect particulier, 6tant ties elargic mais de 
faible hauteur. Le premier article de la oinqui&me patte no forme 
qu’uno protuberance soudee an segment thoracique, portant une longue 
soio, et ne presente rien de distinctif. Le deuxi^me article montre 
Inspect decrit par Sewell chez R, ie?mzspwa, c est-a-dire les 3 Spines 
sont tres allongees et anrincies et pen diff ironies de la soie. Lc recep- 
tacle seminal n a pas pu otre distingue. 0\isacs allonges, depassant 
Fextremite de la furca, etroitement appliqufe contre Fabdomen. Ils 
contenaient chacun 13 oeufs. Malle inconnu. 

Hahiiat, — Les marais k Bandxa mentioim6s an sujet de Fesp^ce 
suivante. Une seule femelle r6colt6e au mois d’oetobre. 

Remarques. — ^L'espece qui vient d’etre d&ritc se rapproche de fl. 
ienuispina d^couvert dans le lac Tchilka sur la c6te Nord-Est de Flnde. 
A part des epines effil6es de P 5 Fespece de Sewell montre une modifica- 
tion curieuse des epines marginales des exopodites des pattes natatoires, 
ces epines ayant un aspect en massue, particularite que ne present© pas 
la forme dont il s agit ici. De plus, d’apr^s le texte de SeweU, la formule 
des epines de H. tenuispim est de 4-44*3 (la figure de Fexopodite de 
P 4 montre cependant 4 6pines). Par suite de ces differences importan- 
tes il est n4cessaire de considerer Fanimal de Bandra comme repr6sentant 
une esp^ce nouvelle. Je Fai nomml en souvenir de Fauteur des Co- 
pdpo;Jea du Boulonnais ”, E. Gann, 

Balicydops thennophiliis spiiiiler Eiefer. 

Deaerjp/fow.— Longueur de la femelle ovigere de 589 |X k 784 fx 
(moyenne, animaux de Flnde 688 jx, ceux de Flran 661 p.) ; largeur 
de 224 fx i 285 {X (moyeimes 258 (x et 234 jx respectivement). Seg- 
ment ginital pr^sentant lat^ralement vers le milieu, k la limite de 
fusion des deux segments originaux, une forte 4pine chitineuse, dirig4e 
vers le bas. Bords post&ieurs des segments abdominaux decoupfe 
sur la face dorsale en petites dents plus ou moins distinctes. Oes dents 
sont sur le milieu du rebord post&rieur du troisifeme segment abdominal 
consid^rablement plus grandes que sur les parties latSrales du mime 
segment. Chez quelques animaux je n*ai pourtant pas pu distinguer 
cette denteime. Segment anal profond4ment fendu, divis6 presque 
en deux moiti^s. Le bord posterieur de ce segment porte sur la face 
ventrale une rangfe de petites Opines. Bord fibre de Fopercule anal 
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lisse ; chez un 5>oul animal il etait poiinni de spinules extremeineut 
pf^tites. Dans reeliancrure anale on distingue parfois des rang<5es de 
petites dents minubculeb. Branches de la fiirt'a un pen plus longues que 
larges, le rapport variant de 1*15 : 1 a 1-50 : 1 avec une moyenne de 
1*33 : 1 chez les animaux de Bombay et de 1-39 : 1 chez ceux du golfe 
Iranien. Elies sont le plus souvent fortement divergentes mais peuvent 
aussi etre parallMes, meme chez des femcUes adiiltes, etant sans doute 
mobiles. Soie lat^rale externe torte mais courte, inseree en general en 
avant du milieu de la branche de la furca et rarement au milieu meme. 



fl. $ Premifere antenne ; h. J P 5 et segment genital ; c. $ Furca* aspect dorsal ; 
d, 9Furcd autre specimen ; e, ^Enp. 4 et lamelle basale ; /. ? Enp. 1 ©t lamelle basale; 
f/. P 5 et P 6. 

Sole dorsale assez longue, prenant origine sur une petite protuberance 
qui ne d4passe pas rextr6mite de la branche de la furca. Soie apicale 
pxteme assez bien d4velopp6e, environ deux fois aussi longue que la 
soie apicale interne. Chez les specimens indiens leur rapport de longueur 
moyenne etait de 1-94 : 1 : chez ceux de Tlran la soie apicale externe 
4tait plus de deux fois aussi longue que la soie apicale interne (rapport 
2’18 : 1). Soie apicale m4diane interne moins que deux fois aussi longue 
que la soie apicale m4diane externe ; leur pennation est heteronyme et 
se voit sur les figures. Premiere antenne courte compos6e de 6 articles. 
Pattes natatoires tri-articul6es. La soie situfe sur la base de la pre- 
miSre paire de pattes a Taspect d’une forte epine portant de longs oils. 
Ponatile des fipines 3*44*3. Article terminal de Tendopodite de P 4 
environ 1*6 fois aussi long que large (rapport moyen 1*49 : 1 pour les 
animaux de V Inde et 1*57 : 1 pour ceux de Tlran). Spine 
apicale interne plus longue que Particle et considfirablement plus 
longue que T^pine apicale externe ; rapport moyen Spine interne ; fipine 
externe 1-42 ; 1 (Inde), 1‘34 ; 1 (Iran) ; rapport epine interne ; article 
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1*29 : 1 et 1*17 : 1 respectivement. Epine du rebord externe dii 
article un peu moins longue que I’epine apicale exierne ; les deux soies 
du rebord interne sont de structure normale. La configuration de la 
lamelle r^unissant la base de la quatrieme paire de pattes est lepr^sent^e 
sur les figures. Article 2 de la ciriqiiieme patte k 4 appendic'os, dont 
les 3 Opines sont assez allong^es. Des mensurations de leurs longueurs 
reapectives sont donnees sur le tableau, I'ordre pris etant flu dedans an 
pehors, le deuxifeme chifEre repr6sentant par consequent la me&ure de 
la soie. Ovisacs grands, allonges, depassant Textr^Tnite de la furca ; 



Fig. 3. ffaHeychps ihermophilus spimfer Baefer. Specimens de ParaJs. 


okez la plupart dea individua ils 4taieat accolfe oonfere rabdomen. Le 
plus pejt Qombre d’oeufs comptfe dans un ovisac a 6t6 de 8, et le plus 
grand de 23 ; en moyenne cliaque ovisac oontenait 16 oeufs. Male, 
longwur de_494 4 513 p ; kigeur de 152 4 167 p (3 specimens seule- 
ment examin&). Branches de k furca parall41es de 1-26 4 1'47 fois 

3 ^°^® 2 de P6 portent 3 fipines et 2 soies. 
rb composte de 8 appendices ; une longue 4pine interne, ne depassant 
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cependant pas le rebord post^rieiir da deaxifeme segment abdominal, 
et 2 soies, dent la plus interne (Fappendire median) est ties mince et 
plus couite que la soie exteme. 

Habitats, — (1) Des marais a eaa saumdtre a Bandra et a Koiirla 
(faubourgs de Bombay) avec C. (M,) dengizicus Lepeclikine, au mois 
d’oetobre. 

(2) Un 4tang sal in pr^s du bord de la mer, 2 kilomtoes au sud de 
Parak, village de pecheurs, environ mi-cliemin entre Bouebir et Lin- 
gu6b, avec 0. (Af.) minutus Claus et C. (A/.) grandispinifer Lindberg, au 
mois de fSvrier. 

Les animaux 6tadi& proviennent, dans le cas de ceux de Tlnde, de 
plusieurs parties dififirentes des marais a Bandra : ceux de Tlran ont 
4t6 r6colt4s k un m§me endroit, Toutes les femelles 4tudi6es de Bandra 
portaient des ovisacs, Seulement la demifere (sur le tableau) des femel- 
les rapport4es de Parak 6tait ovigSre. Aiicun male n"y fut trouvfi. 

Remarques, — C’est en 1925 que Kiefer a fait connaitre le premier 
Halicydops k segment genital pourvu d*4pines laterales, le Halicyclops 
tJ^nnopMlus de Java, et 10 ans plus tard a 6te d4crite la vari4t4 spinifer 
d’aprfes des specimens r4oolt4s k Port Canning, pr4s de Calcutta. De 
voir en ces animaux une sous-esp4ce du premier semble en effet tout k 
fait juste, mais, cbose 6trange, d’aprfes Baefer ce n’est pas la similitude 
de configuration du segment genital qui oonstitue la raison d^etre de 
cette parents, mais la dentelure du troisi^me segment abdominal, car 
Kiefer a en meme temps introduit encore une sous-esp^oe, le Halicyclops 
fhermophilm septentriondlis^ dont le segment genital est dSpourvu d’4pines 
et pr4sente les protuberances lat4rales usuelles des autres membres du 
genre Halicyclops, Meme s’ii est certain que la dentelure particuliSre 
en question existe cbez tons les individus r4f6rables k la vari6t4 
H, thermophilus spinifer il semble bien singulier de voir en cette ome- 
mentation une quality pbylog4n4tique plus importante qu’une modifica- 
tion structurale profonde du segment genital meme. II est Evident 
que la forme qui vient d’etre decrite est identique au Halicyclops tkenno- 
phil/us spinifer de Calcutta, Les divergences que pr6sentent les 
animaux du golfe Iranien me semblent trop peu marquees pour nSces- 
siter leur distinction comme une vari4t6 diff6rente. 

Queleques remarques s’imposent encore au sujet de la nomenclature. 
Kiefer a en 1986, aprSs avoir d4membr6 en plusieurs especes le Halicy- 
clops aequoreus, consid4x4 jusqu’ alors comme une forme cosmopolite, 
trouv6 utile d’abandonner le nom de Piseber en faveur de celui de Boeck 
{H, christianiensis), Ses raisons sont, d’une part la description defect- 
ueuse de Kscher, d’ autre part la supposition que le Halicyclops d4crit 
par LiUjeborg, Boeck et Sars, c’est-Ji-dire la forme commune dans 
TEurope du Nord, n’existe pas k Mad4re, d’ou provenaient lee animaux 
de Eiseber. Cependant ce travail a eu le mSrite de montrer Fincertitude 
qui subsists sur Fidentite rfelle des anunaux exotiques simplement 
mentionn4s comme “ Halicydops aequore/as ” ou }nagnioeps ”, et, en ce 
qui conceme F6tude pr&ente cette remarque s’applique au sujet de H. 
magniceps ” rapports par Seymour Sewell du lac Tobilka et de “ H, 
aequoreus ” de Eylov, trouv6 k Bender Pahl4vi sur les bords de la mer 
Caspienne, 
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Msume. 

L'lV' dpscription a efe domiee d’uae especp nouvelle da gear? Halicy- 
cJops pt uut! r^ilescription d’lme forme du mcme genre d4ja connue de la 
edte orientale de. I’lnde et retrouvee sur la cote ocoidentale, ainsi que 
sur le littoral du golfe Iranieu. 

Quelcues remarques oat 4te faites au sujet de la nomeaclature r4- 
cente do Kiefer. 


Bibliosbaphie. 

Kiefer, F., 1936.— Freileheude Siiss-und Salzwassercopepoden von der 
Insel Haiti. Hit ehier Revision der Glattung Halicydops Norman. 
Arch. f. Hydrobiol XXX, pp. 263-317. 

Rylov. W. M., 1928.— Zur Eucopepoden-Fauna von Kaokasus, Trans- 
kaukasicn and Nord-Persien. (en russe). Travam Staiion bio- 
logique du Gaucase du Nord. ’i^dicaucase. Y. H. Fas. 2-3 pp. 
1-15 (resum4 allemand pp. 16, 17). 

fcjewell, R. B. S., 1924.— Fauna of the Chilka lake. Crustacea Copepoda. 
Ment. bid. Mus, V, pp. 771-851. 




SILUROID FISHES OF INDIA, BURMA AND CEYLON. 


By SuKDER Lal Hora, F.R.S.E^ F.NJ .9 Assista^it Superinten- 

dent, Zoological Survey of India^ and Nirmal Chandra Law, M.Sc. 

(Plates I and II.) 

IX. Fishes op the genera Gagata Bleeker and Nangra Day. 

Recently widle working out collections of freshwater fishes from 
Assam and Travancore, considerable difficulty was experienced in 
separating Indian species hitherto referred to the genera Gagata Bleeker, 
Batasio Blyth and Nangra Day. This led us to examine the entire 
material of these genera in the extensive collections of the Indian Museum 
with very interesting results. In this article we propose to deal with 
the fishes of the genus Gagata, of which Nangra is regarded as a synonym, 
while the genus Batasio is freated in detail in the next article of this 
series. 

Gagata Bleeker. 

1838. (Jagata, Bleeker, Ichtkyol, Archipel, ItkI, Pfodromus, I, p. 204 (orthotype 
(?. typus = Pimelod%8 gagata Ham.). 

1860. Oagata, Blyth, Journ, As. Soc. Bengal XXtX, p. 132. 

1863. (ragata, Bleeker, Sed. Tijdachr. Bitrh. I, p. 90. 

186t. Ccdlmnystav, Gunther, Cat. FUh. Brit, Mus. V, p- 218. 

1877. Oagata, Day, Fish, India, p. 492. 

1877. Hangra, Day, ihid., p, 493. 

1911. Qagata, Began, Ann. Ma g. N at. Hist. (8) Vlll, p. 564. 

1911. Sangra, Began, ibid, (8) VlII, p. 564. 

1013. Gagata, Weber & de Beaufort, Fish. Indo-Anstral. Atchipcl. II, p. 268. 
In 1858, Bleeker provisionally proposed the generic name Gagata 
and included a number of heterogenous forms in it. It was not until 
1863, however, that its definition was given and Phnelodus gagata Hamil- 
ton, rechristened as Gagata typus Bleeker, definitely assigned to it. 
As Bleeker had not seen any specimen of Hamilton’s species, his charac- 
terisation of the genus was imperfect and the systematic position he 
assigned to it was faidty. However, Blyth recognised Gagata as a 
valid genus, but remarked : “ This, as it now stands, is a heterogeneous 
assemblage of species, and I know of none that can properly range with 
the t}T)e of it, which is Pinwlodus gagata, B. H. : a species with the 
maxffiary cirri bony towards the base, as in Bagarius to a much greater 
extent. The Mcnoda dubiously referred to this type by Dr. Bleeker 
is identical with Bagrus corsula, Val., which therefore must stand as 
B. meffioda (B. H.) ; the Mangois appertaining to my genus Amblyceps ; 
and another type may be here indicated as — Hara, nobis, n.g.” Gunther 
redescribed the species gagata from 6 examples, which he regarded as 
Types of the species. Presented by G. R. Waterhouse, Bsqr.,” and 
erected for it a new genus CdUmiysiax. He was aware of Bleeker’s 
Gagata but did not consider it a valid genus and remarked : 

“ Dr. V. Bleeker does not appear to have been acquainted with this fish, so 
that not only the characters of the genus which he proposed for it are incorrect, 
but it is also improperly referred to Qie * phalanx ’ of Arii, and to the * Stirps ’ of 
BagriniJ* 


[ 9 ] 
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Later workers, however, regarded Oagata Bleeker as a valid genus 
and considered Gunther’s Callomystar as its svnonym Gunther had 
assigned only one species to this genus, but Day included 4 species in 
it — G, cenia (Ham ) with G gaqata (Ham ) as a synonym, G. itchkeea 
(Sykes), G, batasio (Ham.) and G tengana (Ham.) According to Day, 
the range of the genus extends from the Rivers of Sind, India (except 
Madras) and Burma.” One more species — G schmidti — ^has since been 
described by Volz^ from Sumatra. 

Day established another genus Nmtgra to accommodate Pimelodus 
nangra Hamilton, P. viridescens Hamilton and a new species from the 
Sone River (Nangra pwwtaia) and remarked : — 

“ This genus differs from Gaqata m its barbels not being placed in a transverse 
Ime behind the chin and in its gill membianes not bemg confluent with a broad 
isthmus but rather deeply notched It is allied m some respects to Macrones, but 
has no teeth on the palate, whilst its air-vessel is enclosed in bone. ” 

Our studies have shown that the characters distinguishing the two 
genera intergrade into each other and can at best be used for separating 
species in the same genus. 

In order to discuss the systematic position of the above-mentioned 
species, it is necessary to know, in the first instance, the precise limits 
of the genus Gagata Hamilton. Though quite a number of Hamilton’s 
species are inadequatelv characterised, there is no difiiculty in recogni- 
sing P. gagata, as its detailed description and figure leave no doubt 
about its identity. Reference mav heie be made to a few of its most 
salient features as given by Hamilton. 

i. There are eight barbies ; the two nasal and the four mandi- 

bulary barbels are shorter than the head, while the maxil- 
lary barbels are rather longer, and have a membrane extend- 
ing half way along their hinder edge. 

ii. The anal fin is provided with 17 rays. 

iii. The fins are edged with black. 

iv. The bones of the head are roughened with variously intersecting 

ridges. 

V. The jaws €tre crowded with minute teeth, while the tongue and 
the palate are smooth. 

vi. Both apertures of each nostril are circular and are separated 
only by the nasal barbel. 

Bleeker (1863, p. 90) based his genus Gagata on the following charac- 
ters:— 

“ Cun 8, nasales 2, supramaxiILaTes 2, mframaviUaies 4. Palatum eden- 
tuhun. Dentes maxiHis plunsenati pani. Scutum capitis granosum, fonfrculis 
mtei^bus Cim supraniaTiUaros basi membrana muniti. Spina dorsi edentuk. 
S* 6« 

Giinther gave a good definition of the genus under CaUomystax and 
included the following additional important diagnostic characters in it : — 

i. The two pairs of mandibulary barbels are inserted in a trans- 

verse series immediately behind the margin of the lower 
lip. The maxillary barbels are osseous to some extent. 

ii. The eyes are without free orbital margins. 


^ Volz, W., Beiue Suisse de Zod, XII, p. 470 (1904). 
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iii. The gill-opemngs are of moderate width, the gill-membranes 
being confluent with the skin of the isthmus. 

Day added to the genenc definition the character of the air-bladder 
which he found to consist of two rounded portions, each of which is 
enclosed m an osseous cup.” Regan m his synopsis of the genera of 
the Sisondae defined the main skeletal features of Gagata and Nangra, 



Text-fig. 1. — ^Alimentary oanal, dentition and air-bladder of Oagata gagata (Hamil- 
ton). 

a. Alimentary canal. x2^;b, Dentition. X 8 ; c Air-bladder. X 3 J. 

In view of what is stated above, the genus Gagata may be defined 
as follows : — 

Gagata comprises a group of Sisorid fishes in which the body is com- 
pressed and the snub-nosed head, though globular, is somewhat elevated, 
only rarely depressed. The upper surface of the head is provided with 
sharp, longitudinal ridges ; it is covered with thin, smooth skin, but 
some of the bones on the dorsal surface are variously roughened. The 
median fontanel is very conspicuous. The mouth is small, transverse 
and ventral. The lips are thick, continuous and somewhat fimbriated ; 
the post-labial grooves are restricted round the comers of the mouth. 
The jaws are provided with small, villiform teeth ; the palate is edentu- 
lous. There are eight barbels ; the nasal barbels are small and thin 
and are prolongations of the broad flaps separating the two nostrils 
on each side t these flaps, when present, cover a part of the posterior 
nostrils on each side ; the maxillary barbels are osseous proximally, 
and are provided with membraneous flaps along the inner surface ; the 
two pairs of mandibular barbels are shorter and may or may not be 
situated in a more or less transverse series behind the posterior lip. 

B 2 
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The skin in tiie thoracic region is smooth. The nostrils aro close to- 
gether. The eyes are subcutaneous. The gill-openings are fairly wide ; 
the gill-membranes may be confluent with the skin of the isthmus, or 
deeply notched. The rayed dorsal fin is provided with a strong spine. 
The adipose dorsal is short but prominent. The pectorals are provided 
with strong spines which are denticulated internally. The pelvics are 
horizontal and 6-rayed ; they are situated behind the dorsal. The anal 
^ is short. The caudal fin is deeply forked. The air-bladder is divided 
into two rounded portions which are partially enclosed in bone and 
come in direct contact with the skin above the pectorals. There are 
5 to 7 branchiostegal rays, 

Kegan distinguished Gagata from the other genera of the Sisoridae 
by the following combination of characters : — 

i^aecaudal vertebrae normal, the iibs attached to the simple paia- 
pophysis and the neural arches witliont the lateral processes; end of transverse 
process of fifth vertebra appearing as a rugose plate behind the lateral cutaneous 


“ Head somev^t comptessed and efe-v ated ; tail and caudal \ ortebrae normal. 
, smaller than metapteiygoid, pehis behind the duisal. 

Gill- membranes attached to isthmus.** 

Further, he ^tinguished Nmgra from Gagata by the fact that in 
the fonner the gill-membranes are free from the isthmus. 

Having defined the generic linaits of Gagata and Nangita we may 
imw consider the systematic position of the various species assigned to 
these genera. Hamilton’s Pimelodus centa is undoubtedly congeneric 
vrith hp P, gagata. In the former the author seems to have overlooked 
the minute nasal barbels. Giinther appears to have overlooked this 
species entirely, for there is no mention of it in his Catcdoguc. Though 
recognised it as a distinct species, in his Fishes of India 
md the Faum he consider^ it as a young form of Gagata gagata. We 
have exammed a large series of specimens of both the species in the 
collection of the In^an Museum and are definitely of the opinion that 
^y are quite distinct and represent two valid species of the genus 

Day {Joe. 1877, p. 493) incliuJed HamUton’s Pimdodus batasio^ 
m the genus Gagata, and as he had no specimen for study he seems to 
Zw influenced by HamUton’s statement to the effect 

• ^ no slit under the throat ” Cuvier and Valen- 

menn^mcMed this species under Bagrus, Blyth* under Babasio and 
Uunther* uMer Maermes. We have examined several specimens of 
the species from the type-IocaUty and find that Hamilton’s statement 
wi n re^rd to a sht under the throat is not correct. In Hamilton’s 
ongmal drawmg* of the sj^es the two nostrils of each side are shown 
M sitoated mde apart, which precludes its being a member of the 
Bisondae. This species has been r^tly assigned by Shaw and Sheh- 


^ Abandon, p. 809 {I860). 

]fo!nUtoj^ Otmget, p. 179 (Edinburgh : 1822). 

* w A., But. Nat. Powm XIV, p. 425 (1839) 

* ^nto. A^Cat. ^ Mw. V. p. 83 (1864). ^ 
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beared to the genus Batasio Blyth, which is dealt with in the next article 
of this series. 

As regards the true systematic position of Pimdodus tengana Hamil- 
ton there is some dijfficulty. It has been included imder the genus 
Bag t us by Cuvier and Valenciennes, Batasio by Blyth, Macrones by 
Gunther and Gagata by Day. This species was collected by Hamilton 
in the Brahmaputra and in his original notes the description is dated 
Qualpara, 29th July, 1808.” To elucidate its systematic position 
attention may be directed to the following salient features as noted by 
Hamilton : — 

1. There are eight barbels shorter than the head. 

2. The anal fin possesses fourteen rays. 

3. It is a small fish of about 3 inches in length. 

4. The back is marked with many black dots, which are collected 

into a spot above each pectoral fin, and also on the crown 
of the head. The fins of the back and tail are also dotted, 
so that the edge of the last is black, and several spots are 
formed on the first. 

6. Both openings of each nostril are circular, with a tendril between 
them. 

6. Under the lower jaw there is no slit. 

Though it is stated by Hamilton that the two openings of each nostril 
have a barbel between them, his figure shows that these openings are 
situated widely apart and that the posterior one is provided with a 
barbel at the anterior end. It would thus appear that the species can- 
not be referred to the Sisoridae, but belongs to the Bagridae. It seems 
to^ belong to the genus Batasio and is conspecific with Blyth’s B. affinis, 
V- e shall elucidate further the systematic position of this species in our 
account of the fishes of the genus Batasio, 

Hamilton’s P. nangra, the type of Day’s genus Nangra, differs from 
Gagata gagata and (?. cetna in having longer barbels and deeply notched 
gill-membranes, though Hamilton in the description of this species also 
states ‘ There is no slit under the throat.” The bases of the mandi- 
bular barbels are not situated in a straight line. As indicated above, 
we do not regard these differences of generic value, especially as Gagata 
itchJceea (Sykes) is a form intermediate in characters between Gagata 
and Nangra. 

In Pimelodus viridescensy Hamilton mentioned only six barbels ; 
evidently he overlooked the minute nasal barbels. The most signi- 
ficant feature of this species is its greatly depressed head and anterior 
part of body. It is stated to possess a slit under the throat. From a 
car^ study of Day’s descriptions of Nangra punctata and Nangra 
vindescem and also from an examination of his drawings of the two 
species it seems probable that the two are identical, the latter being 
the juvenile form of the former. Two &esh specimens in our collection 
also confi^ this view. In the nature of its gill-openings, G. viridescens 
agrees with G. rmgra. Day recorded this species feom Poona and 
one of us also recorded it from the Deccan. Ile-examination of the 

fig. Shebbeaie, E. 0., Jowm, Koy, As. 8oc. Bengali Science HI, p. 97, 

* Hora, S. L., Bee. Ind, Mus. XXXIX, p. 19 (1937). 
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material ias shown that the Deccan specimens are referrable to G, 
itchkeea in which the isthmus is very narrow and the mandibular barbels 
are not situated in an absolute straight line. 

The only extra-Indian species of Gagata is G. scTimidti Volz ftom 
Sumatra. Its salient features are the depressed head, 1| times broader 
than high ; the small eyes, longitudinal diameter being contained 13 
times in length of head ; the absence of fontanels ; the dorsal spine 
being dentated along the front and hind borders ; the very narrow 
isthmus, and its almost uniform gray brown colour. 

The Indian species of the genus Gagata may be distinguished by the 
following key : — 

Key to the Indian species of the genus Gagata Bleelcer. 

I. Nasal barbels small or rudimentary, being almost 
as long as or considerably shorter than longi- 
tudind diameter of eye. 

A. Dorsal fin considerably longer than head ; 

both dorsals, anal, pectoral and pelvic 
fins black distally. 

[GUl-membranes united with a fairly 
broad isthmus ; maxillary barbels 
slightly and mandibular barbels con- 
siderably shorter than head; bases 
of mandibular barbels close together 
and in a transverse row; median 
groove on head extending to end of 
occipital process] . . 0, gagata, 

B. Dorsal fin con&ideiably shorter than head; 

distal portions of fins not coloured 
black. 

1. Maxillary barbels longer than head. 

[Gill-membranes united with a 
very narrow isthmus; mandi- 
bular barbels somewhat shorter 
than head; bases of inner mandi- 
bular barbels somevhat in ad- 
vance of those of the outer; 
median groove on head extend- 
ing as far as posterior border of 
orbit and followed by a small, 
median, oval fontanel] . . Q, itchheea, 

2. Maxillary barbels considerably 

shorter than head. 

a. Bases of mandibular barbek 

close together and in a 
transverse row. [Gill- 
membranes united with a 
narrow isthmus ; width of 
head considerably less than 
its length in fixmt of pec- 
torals; median groove on 
head extending to base of 
occipital process] . • G. eenia, 

b. Bases of mandibular barbels 

set widely apart, and at 
different leveb. [Gill- 
membranes united with 
each other and the isth- 
mus; head almost as broad 
as its lengto in fi^ent of 
pectorals ; median groove 
on head extending to base 
of occipital process] . . G, viride 9 cau* 
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II. Nasal barbels almost as long or longer than head. 

[Bases of mandibular barbels set widely apart, 
and at different le\ els ; gill-membianes united 
with each other across the isthmus ; miTiUary 
and outer mandibular bai bek much longer than 
head ; median groove on head extending to 
base of occipital pioceas] . . .. G, nangra. 


Gagata gagata (Hamiltoii}. 

Plate I, figs. 1, 2. 

1822. Pimelodue gagata, Hamilton, J?’M. Ganges^ pp. 197, 379, pi. xxxix, fig. 65. 

1854. Pimelodua gagata^ Bieeker, Verb, Bat, Gen, XXV, p. 68. 

1868. Qagaia gagata, Bleekei, Ichthyol. Archpel. Indicia Prodromua, I, Bilwria 

p. 206. 

1860. Qagaia gagata, Blyth, Jouni, J.5. Boc, Bengal XXIX, p. 161. 

1862. Qagaia typua, Bieeker, Atl, Ichtbyol. II, p. 7. 

1864. Callomyatax gagata., Gunther, Cat, Fi^h, Brit, Mua, V, p. 218. 

1869. Gagata typua, Baj , Proc. Zool, Boc, London^ p. 309. 

1877. Gagata cenia^ Bay (in part), Fuh, India, p. 492, pi. cxv, fig. 4. 

1877. Callomyatax gagata, Beavan, Fnahw. Fiah. India, p. 149. 

1889. Gagata centa, Baj (in part), Faun, Biit, Ind, Ftak, I, p. 208, fig, 75. 

D. 1/6 ; A. 3-4/10-12 ; P. 1/9 ; V. 1/6 ; C. 19. 

Gagata gagata is a medium-sized, stoutly-built species in whicb the 
dorsal profile rises moderately to the commencement of the dorsal fin 
beyond which it slopes down gradually to the base of the caudal fin. 
The ventral profile is almost horizontai as far as the commencement of 
the pelvic fins and thereafter it rises gradually to the base of the caudal 
fin. The fish is compressed from side to side, more so in the posterior 
half ; the dorsal surface forms a narrow ridge. The ventral surface in 
front of the pelvic fin is somewhat flattened. 

The head is broadly pointed in front ; its length is contained from 
3-61 to 3*93 times in the standard length. The height of the head at 
the occiput is contained from 1-05 to 1*45 times and its width from 
1*25 to 1-57 times in its length. The snout is prominent and globular ; 
it is produced in front of the mouth for a short distance. The eyes are 
dorso-lateral in position and are situated nearer to the posterior margin 
of the operculum than to the tip of the snout. The diameter of the 
eye is contained from 2*65 to 3-76 times in the length of the head, from 
0*89 to 1-68 times in the length of the snout and from 0*65 to 1-20 times 
in the inter-orbital width. The two nostrils of each side are fairly pro- 
minent, close together and situated much nearer to the tip of the snout 
than to the eye. The dorsal surface of the head is covered with smooth 
skin but is marked with bony ridges. The median groove on the head 
commences from in front of the nostrils and is continued with slight 
variations to the end of the occipital process which misses the basal 
bone of the dorsal fin by a short distance. The occipital process is 
long and narrow, almost 4 to 5 times as long as broad at its base. The 
mouth is small and horizontal ; it is bordered by thick and slightly 
fimbriated lips which are continuous at the angles of the mouth. There 
are patches of small, villiform teeth in the jaws. There are four pairs 
of barbels ; the nasal barbels are small and thin and are rarely as long 
as the longitudinal diameter of eye. The maxillary barbels possess 
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stiff bony bases and membranous flaps along the inner side of the proxi- 
mal one-third of their lengths. These barbels rarely exceed the length 
of the head. The two pairs of mandibular barbels have somewhat 
swollen bases which are arranged in a transverse row behind the lower 
lip ; these barbels are shorter than half the length of the maxillary 
barbels. The gill-opening is restricted on the ventral surface ; the 
distance between the two openings is contained from 0*55 to 0*92 times 
in the diameter of the eye. 

The depth of the body is contained from 3*34 to 4*37 times in the 
standard length. The caudal peduncle is well formed ; its least height 
is contained fcom 1*28 to 2*00 times in its length. Two oval patches 
of skin above the pectorals indicate the areas where the air-bladder 
comes directly in contact with the skin. The cubito-humeral processes 
are fairly well marked. The anal opening is situated nearer to the 
commencement of the caudal fin than to that of the pectorals. The 
urino-genital openings^ are separate ; in the female they are situated 
immediately behind the anus and form a slit-like aperture bordered by 
fleshy lips which project in the form of a short papUla-like structure 
distally. In the male the urinary opening is situated on a papilla behind 
the anus. 

The dorsal fin is pointed and situated almost wholly in advance of 
the pelvic fins ; it is longer than the head ; its spine is long, pointed 
and almost as long as, slightly shorter or longer than the head. It is 
finely serra^ along the distal one-third of the anterior border. The 
adipose fin is short, but well marked ; its base is somewhat longer than 
that of the rayed dorsal. The pectoral fins are also pointed and are 
placed only dightly above the ventral surface ; they do not extend to 
the b^e of the pelvic fins. The pectoral spine is strong and denticu- 
lated internally ; its outer border is provided with a few teeth at the 
distal end. The pelvic fitns extend considerably beyond the anal open- 
ing and their outer rays are pointed. The anal fin is of moderate length 
and the caudal fin is deeply forked with both the lobes pointed, the upper 
lobe is somewhat better developed than the lower. 

The general colour of the body is opaque yellow verging to dull gray. 
The greater part of the pectorals, the distal halves of the dorsal, pelvic, 
and anal fins are conspicuously coloured black. The caudal fin is whitish. 
The colouration of the species is one of its most characteristic features. 

^ Distributimi , — ^Unfortunately a number of specimens of Gagata gagata 
m the collection of the Indian Museum do not bear locality labels, but 
it aems probable that the species is found in the Ganges, Brahmaputra 
wd Ii^wa^ River systems. It is ^presented in the collection from 
Allahabad, Calcutta, Khuln a and Prome. It is said to attain a foot in 
lengtk 


hv stracturw ^mikr to those described here are erroneously termed 

by Mwteije^Mazi^dar ^d Das Gupta as “ vagina’’ and “ penis ” (Ind. J^urn, Vet, 
S 2?® authors seem to have iporod the fact that 

1 ^ separate or confluent with that of the genital 

is^quently placed on a more or lees prominent papilla {papilla urogeMtulie), 



Measwemerds in millhnetres of the specimens of Gagata gagata (Ham.) 
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Gagata itchkeea (Sykes). 


[VoL. XLIII, 


Plate I, figs. 3, 4. 

1S40 PhactocepTialua iiclikeexiy Sykes, Trans, Zool, 8oc, London II, p. 373, 
pi KmI, fig. 1. 

1849. Pimdodus itchkeea^ Jerdon, Madras Jcmrn, Lift, Sd. XV, p. 341. 

1854 Bag ! vs itMeea, Bleeker, Terh, Bat, Gen. XXV, p. 56. 

1864. JIactcmes itchlceea. Cal, Pish. Brit. Mus. V, p. 84. 

1876 Ilemipimelodus itchkeea. Day, Joum. Linn. Soe. London, Zoology Xn» 

p. 571. 

1877 Gagata itchkeea, Day, Fish. India, p. 492, pi. cxv, fig. 6. 

1889. Gagata itchkeea. Day, Faun. Biit. Ind,, Fish I, p. 209. 

3937. Saugta liridescens, Hora (nec Hamilton), Bee, Ind. Mus. XXXIX, p. 19. 
1937. Nang} a vnidescens, Hora & Mibra (nec Hamilton), Joum. Bombay Nat. 
Hist. 8oc. XXXIX, p. 611 ; ibid. XL, p. 23, 1938. 


D. 2/6; A. 2^3/9-10; P. 1/8; V. 1/5; C. 18-19. 

Gagata itMeea is a small, almost cylinderical fish in which both 
the dorsal and the ventral profiles are slightly arched. The body is 
only slightly compressed anteriorly, but in the region behind the pelvic 
fins the compression is more marked. The ventral surface in front of 
the pelvic fins is only slightly flattened and, in consequence, the pec- 
toral fins are placed at a considerably higher level than the ventral 
surface. 

The head is short, globular and rounded anteriorly ; its length is 
contained from 3-57 to 4-U5 times in the standard length. The height 
of the head at the occiput is contained from 1-25 to 1-50 times and its 
width from 1*16 to 1*50 times in its length. The snout is so much 
rounded that one gets the impression of a pug-headed fish and the nos- 
trils are almost directed anteriorly ; it projects beyond the mouth for 
a short distance. The eyes are large and dorso-lateral in position ; 
they are not visible from the ventral surface. The diameter of the 
eye is contained from 2-20 to 2-75 times in the length of the head, from 
0-60 to 1*00 times in the length of the snout and from 0-63 to 0*87 times 
in the interorbital distance. The nostrils are large and well formed 
and are situated almost midway between the tip of the snout and the 
eyes. The median groove on the head extends from between the nos- 
trils to the base of the occipital process, but anteriorly there are lodged 
in it one large and one small fontanels. After the second foTitji.nAl 
the groove is very shallow and hardly perceptible posteriorly. The 
ed^s of the groove are sightly raised to form longitudinal ridges. The 
occipital proce.ss is long and narrow, its length is about 3 times its width 
at the lase ; it is separated from the bas^ bone of the dorsal fin by a 
short distance. The mouth is small, inferior and horizontal; it is 
bordered by fleshy lips which are continuous and free at the angles of 
the mouth. The teeth are small, villifonn, and hardly perceptible. 
Hiere ate four pairs of barbels ; the nasal barbels are small and con- 
siderably shorter than the diameter of the eye ; the Tnii.Ti11n.T y barbels 
are longer than the head and their basal parts stiff; the Tn«TnKrn.nA jn 
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their axils is little developed ; the two pairs of mandibular barbels are 
almost equal and are as long as the head behind the anterior border 
of the orbit. The bases of the mandibular barbels are not situated 
exactly in a transverse line behind the lower lip, but those of the inner 
pair are slightly in advance of those of the outer. The gill-membranes 
are attached to the isthmus but the gill-openings are separated by a 
distance which is generally less than one-ftfth of the diameter of the 
eye. 

The depth of the body is contained from 4*00 to 5*41 times in the 
standard length. The least height of the caudal peduncle is contained 
from 1*14 to 1*85 times in its length. The portion of the body where 
the air-bladder comes in close contact with the skin is not well marked 
externally, but the cubito-humeral processes are fairly distinct. The 
anus is followed by a small urino-genital papilla. 

The dorsal fin is situated in advance of the pehdc fins ; it is generally 
shorter than the head. The dorsal spine is a strong prickle which is 
smooth along both the borders. The adipose dorsal is small, but well 
developed. The pectoral fin is pointed and almost reaches the base 
of the pelvic fins ; its spine is strong and crenulated along the outer 
border but serrated for two-thirds of its length internally. The pelvic 
fins extend beyond the anal opening, but are separated from the anal 
fin by a short distance. The anal fin is short like the dorsal. The 
caudal fin is deeply forked ; both the lobes are pointed, the upper being 
somewhat longer. 

Sykes noted that the colour of the fish is ‘‘ yellowish glossy silver, 
inclining to greenish on the back, and silvery on the belly ; marked 
with dark bluish brown broad spots along the back, head, and at the 
base of the rays of the tail Day remarked that the colour is 
“ yellowish-bronze, becoming silvery on the sides and abdomen : some 
dark blotches along the back descending to half way down the sides. 
A black blotch on either lobe of the caudal, and another on the dorsal 
fin’\ In the specimens examined by us the colour varies only slightly 
from the earlier descriptions, and the saddle-shaped black bands on 
the body though only faintly marked in some are fairly conspicuous in 
others. 

Distributiooh . — ^As stated by Day, Q. itchkeea is found only in the 
rivers of the Deccan. In the collection of the Indian Museum, this 
species is represented &oin Deolali, Poona, Satara (Bombay Presidency) 
and from the Cauvery in the Coorg State. 

Bemmks. — G. itchkeea is intermediate between 0. gagata and 0. 
mngra in several respects and on account of its wide gill-openings and 
the disposition of the bases of the mandibular barbels is liable to be 
referred to the genus Nangra. Its relatively longer barbels also show 
its afiBnily to 6. mngra. Sykes considered it a close ally of Hamilton’s 
Pimelodtts tengam^ which we have referred to the genus Baiasia Blyth. 
0. itchkeea rarely exceeds three inches in length and seems to he very 
common in the waterways at Poona. 
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Gagata cenia (Hamilton). 

Plato I, figs. 5, 6. 

1S22. Pitnelodus Hamilton, Fish. Ganges, pp. 174, 376, pi. xxxi, fig. .57. 

1854. Pimfhdus cenia, Bleeker, VerA. Bat. Ocn. XXV, p. 58. 

1869. Hnnipimelodus cenia. Day, Proc, Zool. Sac. London, p. 308. 

1871. Hemipimelodus cenia. Day, Ptoc. Zool. Boc. London, p. 288. 

1877. Gagata cenia. Day (in part), Fish. India, p. 492, pi. cxv, fig. 5. 

1889. Gagata cenia. Day (in part). Faun. Brit. Ind. Fish. I, p. 208. 

1890. Gagata cenia, Vintigueira, Ann. JIus. Civ. Stor. Nat. Genera (2) IX, 

p. 121. 

1921. Gagata cenia. Hora, Pec. Ind. Mus. XXII, p. 182. 

1938. Gagata cenia, Hora, Pec. Ind. Mus. XX, p. 180, fig. 6. 

1939. Gagata cenia. Das, Pec. Ind. Mus. XLl, p. 448. 

D, 2/6 ; A. 2-3/10-12 ; P. 1/7-9 ; V. 1/5 ; C. 17-19. 

Gagata cenia is a comparatively small and slender fish, in which the 
dorsal and the ventral profiles are slightly arched. The body, however, 
becomes considerably narrow in the caudal region. The ventral sur- 
face in front of the pelvic fins is flattened and horizontal. The dorsal 
surface is somewhat rounded and the head and the body, except in the 
tail region, are moderately compressed. 

The head is flattened on the ventral surface and more or less rounded 
anteriorly ; its length is contained from 3-62 to 4-47 times in the standard 
length. The height of the head at the occiput is contained from 1-29 to 
1*87 times, and its width from 140 to 2*00 times in its length. The 
snout is prominent, globular and projects beyond the mouth for a con- 
siderable distance. The eyes are large and dorso-lateral in position ; 
they are not visible from the ventral surface. They are situated either 
in the middle of the head or slightly nearer to the posterior margin of 
the operculum than to the tip of the snout. The diameter of the eye 
is contained from 1-87 to 341 times in the length of the head, from 
0-62 to 1-33 times in the length of the snout and from 0-50 to 0-85 times 
in the interorbital width. The nostrils are situated almost midway 
between the eye and the tip of the snout or slightly nearer to the former 
than to the latter. The head is covered with smooth skin, but its dorsal 
surface is marked with two longitudinal bony ridges and the supra- 
orbital bones are also slightly raised above the surface. The median 
groove on the head commences from in front of the nostrils and after 
a slight interruption is continued to a point in front of the base of the 
occipital process. The occipital process is about three times as long 
as broad at its base and misses the basal bone of the dorsal fin by a 
short distance. The mouth is small, horizontal and crescentic ; it is 
bordered by fleshy lips which are free and continuous at the angles of 
the mouth. The median portion of the upper lip is swollen and 
plicated ; it forms a prominent fold in front of the mouth. There are 
small and villiform teeth in the jaws. There are four pairs of barbels ; 
the nasal barbels are so minute that they are likely to be overlooked ; 
the basal portions of the maxillary barbels are stiff and there is a thick 
membrane in their axils ; they are slightly shorter than the head ; the 
mandibular barbels are considerably shorter and their bases are situated 
in a transverse series behind the lower lip. In a very large number of 
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specimens tkere are two finger -like processes situated in the mid- ventral 
line between the bases of the inner mandibular barbels. Sometimes 
these structures are represented by nodules attached to the posterior 
lips, while in certain specimens they are entirely absent. These struc- 
tures, like the barbels, are probalily tactile in function. The gill-open- 
ings are somewhat restricted on the ventral surface by a narrow isthmus ; 
the distance between the gill-openings is contained from 0*16 to 0*63 
times in the diameter of the eye. 

The depth of the body is contained from 4-0 to 6*0 times in the 
standard length. The least height of the caudal peduncle is contained 
from 1*27 to 2*14 times in its length. The portion of the body where 
the air-bladder comes in contact with the skin is not well marked exter- 
nally and the cubito-humeral processes are not so prominent. The 
urino-genital openings are similar to those described above for Gagata 
gagata {vide supra, p. 16). 

The dorsal fin is obliquely truncate and its base is situated wholly 
in advance of the pelvic fins ; it is usually shorter than the head, but 
in rare cases it may be just as long as the head. The dorsal spine is a 
short, strong prickle which is smooth along the posterior border but is 
finely serrated along the anterior border, especially along the distal 
portion. The adipose dorsal is short but well marked. Generally the 
pectoral fin is shorter than the head, but sometimes it is equal to or 
even slightly longer than the head ; they are separated from the pelvic 
fins by a considerable distance. Tlie pectoral spine is denticulated in 
the middle along its inner border and serrated along the distal half of 
the outer border. The pelvic fins reach as far as or extend slightly 
beyond the anal opening. The anal fin is short and low. The caudal 
fin is deeply forked and both the lobes are sharply pointed ; the upper 
lobe is somewhat longer than the lower. 

Hamilton noted that “ The general colour is silver, with some dusky 
on the back, and the bars descending to the lateral lines. The end of 
the tail is black ; and the first fin of the back, and that of the tail, are 
stained with the same colour. The eyes are silver-coloured.” He had 
also noted that the back was marked with four transverse bars. Day, 
who regarded this species as comprising of young individuals only, 
stated that ‘‘ The young are of a yellowish bronze colour, becoming 
silvery on the abdomen : they have three dark bands over the head 
and four more over the back, descending as low as the lateral-line. 
Caudal with a semi-lunar black band, or a black blotch on each lobe : 
a dark mark across the dorsal fin.” The specimens in the collection of 
the Indian Museum vary slightly as regards colouration but in general 
agree closely with Day's description. 

Disirihttfiow.— -Hamilton described this species from the northern 
parts of Bengal, but as Day had confused Gagata gagata with 0. cenia, 
it is not possible to accept the range of distribution of this species given 
by him. In the collection of the Indian Museum, it is represented from 
the Punjab, Delhi, Nepal Bihar, Orissa, Bengal, and Assam (including 
Chindwin Drainage System). It rarely exceeds six inches in length and 
was originally described by Hamilton fipom specimens about three inches 
in length. 
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Gagata vizidescens (Hamilton). 

Plate I, figs. 7, 8. • 

1822. PmeloduA vindcbtms^ Hamilton, Fi&h, Qangta pp. 173, 376, pi 
fig. 56. 

1854 Pimelodus iindescens, Bleeker, Voh Bat. Gen. XXV, p 58. 

1877. Xangra punctata^ Day, Fish, India, p. 494, pi cxv, fig. 8. 

1877 Xanqra viiideacens. Day, Fish. India, p 494, pi. cw, fig. 7 . 

1889. Xangia punctata. Day, Fann Bnt. Ind. Fish. I, p. 212. fig/^6 
1889 Xangra iindescens. Day, Faun Bnt. Ind. Fish. I, p. 212. * 

D. 1/6; A. 2/9; P. 1/8; V. 1/5; C. 21. 

In Gagata virridescens the head and the body in frouL of tbo wial fin 
is greatly depressed and the ventral surface is flattened. The tail is 
somewhat compressed and subcylindrical. The dorsal profile is sli'i;litly 
arched, while the ventral profile is straight and horizontal in froiit of 
the anal fin. 

The head is large and broad, it is covered with minute spinc-Iiko 
structures ; its length is contained from 3-00 to 3*18 times in \he 
standard length. The height of the head is contained from 1'63 to 1*78 
times and its width from 1-27 to 1*31 times in its length. The snout is 
broad and rounded in front ; it projects beyond the mouth for a con- 
siderable distance. The eyes are of moderate size and dorso-latcral in 
position ; they are not visible from the ventral surface. The eyes art' 
relatively larger in yoimg specimens and are situated almost in tlie 
middle of the len^h of the head ; their diameter is contained from 
3-50 to 4*16 times in the length of the head and from 1*37 to 1-76 times 
in the length of the snout. The interorbital distance is equal to the 
diameter of the eye. The nostrils are well-formed, rounded apertures ; 
they are situated much nearer to the tip of the snout than to the eyes. 
The median groove on the head is pointed both anteriorly and posteriorly, 
and extends from in front of the nostrils to the base of the occipital 
process ; behind the level of the eyes there is a slight ridge across the 
groove, occipital process is long and club-shaped ; its width at 
the base is contained about 4 times in its length ; it misses the basal 
bone of the dorsal fin by a short distance. The mouth is wide, inferior 
and horizontal ; it is provided with fleshy lips which are continuous 
at the angles of the mouth. The anterior lip is papillated, and both 
the lips at the angles of the mouth are plicated. The posterior Up is 
also somewhat roughened along its middle part. The teeth are small 
and villiform; they are arranged in bands in the jaws. There are 
four pairs of barbels ; the nasals are minute or rudimentary and are 
Ikble to be overlooked altogether ; the maxillary barbels are consider- 
ably shorter than the head, are provided with stiff basal portions which 
he in lateral grooves; the mandibular barbels are much shorter and 
their bases are situated wide apart, those of the inner pair are con- 
siderably in advice of those of the outer pair. The giU-openings are 
wide and extensive ; the giU-membranes are confluent with each other 
and with the isthmus in the mid-ventral Une. The width of the isthmus 
IS very narrow. 

depth of the body is contained from 4*46 to 4-64 times in the 
standard length. The least height of the caudal peduncle is contained 
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from 1*63 to 1-71 times in its length. The portion of the body where 
the air-bladder comes directly in contact with the skin is not well marked 
externally. The cnbito-humeral processes are well developed. The 
external urino-genital organs are similar to those described in ff. gagata 
{vide supra, p. 16). 

The dorsal fin is short and low, and is situated wholly in front of 
the pelvics ; it is considerably shorter than the head and is provided 
with a small, strong spine, which is smooth along both the borders. 
The adipose dorsal is short, but well marked ; the length of ito base 
is almost equal to that of the rayed dorsal The paired fins are hori- 
zontally placed ; the pectorals are shorter than the head and provided 
with a very strong spine which is smooth along the outer border, but 
is strongly denticulated internally. The pectorals are separated from 
the ventrals by a considerable distance. The pehdcs are small and 
pointed and extend beyond the anal opening. The caudal fin is deeply 
forked, with both the lobes pomted and subequaL 

Hamilton stated that in his Pinidodus viridescenb The sides ar< 
silver coloured, the beUy livid, and the fins of the back and tail spotted.” 
The back is noted to be reddish-brown, crossed by three green bars ; 
and with opaque spotless sides Day described the colouration of his 
yangra punctata as follows : coppery, glossed with gold on the sides : 
a black blotch on occiput, and three or four along the back descending 
half way down the sides. A black band on dorsal, and some black 
markings on the caudal.” In his K, viridescem, which seems to repre- 
sent young specimens, the colour is '*'■ glosvsy greenish-biown on the 
back, with t%vo very light green kinds passing one from the base of 
either dorsal tin to the middle of the depth of the l>o(ly. A daik band 
on the dorsal fin and spots on either lobe of the caudal In a young 
specimen, 44-5 mm, in standard length, besides the two short bands 
mentioned by Day, there are two other, one obliquely passing through 
the posterior part of the head and another on the back in front of the 
base of the caudal fin. The colouration of the larger specimen corres- 
ponds fairly closely with that of Day’s N, punctata. 

Distribution . — ^Hanoilton described this species from the rivers of 
the northern parts of Bengal, but Day noted “ Kivers of Xorthem 
Bengal, not uncommon in the Jumna at Delhi, and also foimd at Poona 
in the Deccan"”. The two specimens we have referred to G. viiidescens 
are from Bengal and Assam respectively and we doubt whether the 
range of this species extemls to the Deccan. 


Standard length 

MeasuremejUs in millimetres, 

Tezpur, Assam. 

75-0 

Barakar, Santal 
Paiganaa. 

44-5 

Length of head 


25-0 

14-0 

Height of head at occiput 


14-0 

8-6 

Width of head 


19-0 

11-0 

Length of snout 


10-5 

6-5 

Diameter of eye 


.. 6-0 

4*0 

Interorbital width . . 


6-0 

4*0 

Depth of body 


.. 16-5 

10-0 

Length of caudal peduncle 


9-0 

6-0 


o 
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Tczpur, Assam. 

Barakar, Sanfal 
Parganas. 

Least height of caudal peduncle 

5-5 

3-6 

Longest ray of dorsal 

13-3 

8-0 

Length of dorsal spine 

9-5 

6’5 

Length of pectoral . . 

18-0 

12*5 

Length of pectoral spine 

16-0 

11*0 

Length of ventral 

12-0 

7*0 

Longest ray of anal . . 

14*5 

8*5 

Length of base of anal 

9*0 

6*5 

Length of base of adipose dorsal 

9-5 

5 5 


Gagata nangra (Hamilton). 

Plato I, figs. 9, 10. 

1822. Pimclodue iwmgia^ Hamilton, Pibli. Ganges, pp. 193, 378, pi. xi, lip;. <)3. 

1834. Pimflodue nangta, Bleekcr, Verb, Bat, Gen. XXV, p. 58. 

1871. Macrones Mngra, Bay, Pro€, ZooL 8oc. London , p. 288. 

1877. Nanrgra huchanani^ Day, F%sh» India, p. 494, pi. cxiii, fig. 3. 

1889. Nangra huchanani. Day, Fam, Bnt. Ind. Fish, I, p. 211. 

D. 2/9-10 ; A. 3/10 ; P. 1/9 ; V. 1/5 ; C. 16-17. 

Gagata nangra is a small and slender species in whicli the dorsal 
profile is slightly arched, while the ventral profile is horizontal in front 
of the pelvic fins and thence rises gradually to the tail. The l)ody is 
compressed from side to side, more so in the tail region. The ventral 
surface of the head and the anterior part of the body are flattened. 

The head is sharp, long and oval ; its length is contained from 3*83 
to 4*18 times in the standard length. The height of the head is con- 
tained 2-0 times and its width from 1-OG to 1-50 times in its Icngtli. The 
snout is long and pointed, and projects in front of the mouth for a con- 
siderable distance. The eyes are relatively small and dorso-latcral in 
position ; they are not visible from the ventral surface. The diamct(‘r 
of the eye is contained from 6-38 to 6-00 times in the length of the head, 
1-20 times in the length of the snout and from 1-20 to 1-33 times in the 
interorbital width. The two nostrils of each side are well marked and 
arc placed nearer the tip of the snout than the eye. The median groove 
on the head is broad and extends from between the nostrils to the base 
of the occipital process ; the lateral edges of the groove are raised into 
slightly elevated longitudinal ridges. At the sides of the groove in 
the posterior region of the head there are two pairs of fontanels. The 
occipital process is broad and long ; it is almost twice as long as l)road 
at the base and almost extends to the basal bone of the dorsal fin. The 
mouih is inferior, crescentic and horizontal ; its width is almost eciual 
to the length of the snout. The lips arc visible as definite structures 
only near the angles of the mouth. The teeth are minute and in the 
upper jaw are situated outside the mouth. There are four pairs of 
barbels ; the nasal barbels are almost as long as the head ; the maxillary 
barbels are provided with stijBF basal parts and extend to the anal fin 
or beyond ; the outer mandibular barbels are more than one and a half 
times as long as head while the inner pair is equal to the head behind 
the nost^s. The bases of the inner pair of mandibular barbels are 
situated in front of those of the outer pair. The gill-oponings are wide 
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and on the ventral surface extend anteriorly to the median line ; the 
gill-membranes are xmited with each other. 

The depth of the body is contained from 6-90 to 8*37 times in the 
standard length. The least height of the caudal peduncle is contained 
from 2-20 to 2-75 times in its length. The portion of the body where 
the air-bladder comes in contact with the slan is not well marked ex- 
ternally. The cubito-liiimeral processes are, however, well developed. 

The commencement of the dorsal fin is situated well in advance of 
that of the peMcs, ])ut its base extend over the peine fins ; its longest 
ray is greater than the liead but the spine is somewhat shorter. The 
dorsal spine is a strong prickle which is smooth along both the edges. 
The adipose dorsal is short but ^ell marked. The paired fins are hori- 
zontally placed, they are somewhat shorter than the head and are sepa- 
rated from the pelvic fins by a considerable distance. The pectoral 
spine is strong and broad ; it is smooth along the outer border but is 
strongly denticulated internally. The pelvic fins are long and pointed ; 
they extend beyond the anal opening but do not reach the base of the 
anal fin. The caudal fin is deeply forked with both the lobes sharply 
pointed. 

Hamilton noted that the colours of Gagata nangra are rather agree- 
able, being silver, with some green on the back, and a faint brown streak 
«across the foremost back fin, and another across the fin of the tail”, 
xiccording to Day, the colour is “ muddy, with three indistinct vertical 
greenish half bands”. In the specimens examined by us, there is a 
short, faint longitudinal band below the base of the dorsal fin and another 
along the lateral line. There is a vertical bar at the base of the caudal 
fin and the dorsal surface of the head is duskj\ 

Distribution , — Hamilton found this species in the Kosi river, but 
Day extended its range to the Ganges, Jumna and Indus. The two 
specimens of (?, nangra examined by us were collected from the river 
Hooghly at Nawafagunj. 

This species can bo readily distinguibhod by its longer barbels, pointed 
snout and extensive gill-openings. 


Measurements in millimetres. 


Standard length . . 





333 

34-5 

Length of head 





SO 

9-0 

Height oi head at occiput 





4-0 

4-5 

Width of head .. 





7*5 

6-0 

Length of stioui> , . 





1-8 

1-8 

Diameter of e>e .. 





1*5 

1-5 

Intel orbital -width 





1-8 

2-0 

Dt'pth of body 





40 

5*0 

lucngth of caudal peduncle 





6-6 

5*5 

Least height of caudal peduncle 




3-0 

2-6 

Longest ray of dorsal 





90 

10-0 

Length of dorsal spine 





70 

8-0 

Length of pectoral 





6-8 

8-0 

Length of pectoral spine 



• • 


6*2 

6-5 

Length of ventral 





6-0 

6-8 

Longest ray of anal 



• m 


7-4 

9-6 

Length of base of anal 



w • 


5-0 

6K> 

Length of base of adipose dorsal 


m m 


6-5 

7-0 


c 2 
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X. Fishes of the Genus Batasio Blyth. 

In tlie preceding article of tliis series, attention is directed to the fact 
that considerable confusion prevails regarding the taxonomic validity 
and the generic limits of Batasio Blyth, and reference has been made 
to the more salient features by which it can be distinguished from the 
superficially allied genus Gagata. In this article we give a detailed 
historical and taxonomic account of the genus, and descriptions of the 
species which we assign to it. A new species of Batasio has been dis- 
covered from Travancore, S. India, and the range of one of the Indian 
species, B. tengana, has recently been extended by Hora and Gupta^ 
to the Malay Peninsula. These new records of the distribution of the 
genus from such widely separated localities are very significant from a 
zoogeographical point of view and lend considerable support to the 
hypothesis advanced by one of ns^ that the similarity in the fish-fauna 
of the Malay Region and of South India is due to the migration of the 
southern Chme»se fishes to both the regions along mountain ranges at 
a time when the geographical features of these countries were different 
from what they are to-day. The migration of Batasio from Burma 
and Assam to Travancore was probably along the old Satpura trend 
of mountains as far as the Western Ghats and thence along the Ghats 
to the south of the Peninsula. 


Batasb Blyth. 

I860. Batasio^ Blyth, Journ, As, 8oe,^ Bengal XXIX, p. 149. 

1862. ? Bata^o, Bleoker, Atl, lehtkyol, TI, p. 9. 

1863. ? Batasio, Bleeker, Ned. Tijas. Dierh, T, p. 94. 

1921. Macrmoides, Hora, Bee. Ind. Mm. XXII, p. 179 (1921). 

In 1860, Bljdh* established the genus Batasio to accommodate a 
group of Bagroid fishes and characterised it as follows : — 

A Bagroid form well worthy of distinction ; comprising a number of small 
spares round and prominent muzzle, and the contracted mouth ojKjning frouL 
belo\i ; Tsith eigh^ or sometimes (?) six, cirri, which aro very short, tho maxillary 
cim scarcely passing the eye in some. Palatal band of teeth continuous with the 
mass of maxillary teeth, or separated only by a slight groove. Best as in Bagrus 

Type. B. Buchawini, nobis ; Pimelodus haUtsio, H. B.” 

Blyth did not examine any specimen of Hamilton’s^ Pimelodus 
batasio, but described a new species, B. ajgmis, from Tenasserim. He 
observed that 


To the same type, but with shorter adipose dorsal, appertain tho kngana 
and ravna of Buchanan Hamilton. B. chandemara is referred to 
rfw by Itt. Valeimiennes, and is described by Hamilton to have only two cirri ; but 
his unpublished represents six cirri distinctly, and in all this group the minute 
cm are discermble ^th diflaculty and are extrem^y liable to be overlooked. To 
Bagrus capcnaca of bir A. Smith’s ‘ lUustrations of S. African Zoology ’ would sp* 
pear also to be referable to this particular division.” ^ 

Blftdier® considered Batasio a doubtful genus, but assigned it to tho 
pnalanx BagricMiyes a nd stirps Bagrini. Gunther* evidently regarded 

India. R (i m)! 33X1X, pp. 265, 266 (1937) ; Proc. Vai. Inst. Bd. 

* Joui^Aa. Boc. Be/ngcU XXIX, pp. 149, 160 (1860). 

* HumUon, F., Fuh. Ganges, p. 179 (Bdinboish, 1822). 

® Bleeker, P., Ned. Tijds. jDkrk. [, p. 94 (1863). 

» Gfintiwr, A., Cat. F%sh. Brik Mus. V, p. 83 (1864). 
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it as a synonym of Macrones, for lie described both Pimelodus batasio 
Ham. and Batasio ajffinis Blyth in this genus. Day^ included it under 
Qagata and remarked in a footnote as foUows : — 

“ Genus Batasio, Blytli, is said to compiibe fishes T^ith the barbels shorter 
than the head and teeth on the palate, exampits: FmUodui, batatnu, H. B. (the 
author merely of the teeth, that those * m both aie crowded F. tengana, 
H. B., jB, affinia^ Blyth, P. rama, H. B. The two hibt piobabl^ belong to genus 
Qagata^ the third to Macrones, and the last two to 

Vinciguerra® discussed the systematic position of Batasio in regard 
to Macrones and other allied Bagrid genera, but did nut consider it 
distinct from Macrones, He described a new species Ji. dayi from 
Meetan and Toungoo which is stated to be closely allied to Batasio 
affinis Blyth. 

Jordan in his ‘ Genera of Fishes ' (p. 294) stated that Batasio Blyth 
replaces Qagata Bleeker. In \'iew of the confused taxonomic position 
of Batasio, one of us (S. L. H.) did not realize its generic limits when 
he created the subgenus Macronoides^ for Macrones ajffinis (Bl)i;h), 
M, dayi Vinciguerra and M, marianiensis Chaudhuri.'^ MacronoHes was 
characterised as follows : — 

“This new subgenus is proposed for specdes which differ fjcom typical Mac- 
tones in the possession of a distinct ventral mouth bordered by fringed bps ; in hav- 
ing short barbels not exceeding the length of the head ; m the mandibular pairs 
of barbels being disposed in a transverse low across the mandible and in the pos- 
session of open pores on the ventral surface of the head just behind the mouth. 
In general facies the fish of this subgenos show a remarkable resemblance to those 
of the genus Gagata, from which, however, they are easily distinguished by the 
cre&centio band of teeth and a free air-bladder in the abdominal cavity.’’ 

In examining the collection made by Messrs. G. E. Shaw and E. 0. 
Shebbeare from the Terai and Duars, one of us (S. L. H.) found repre- 
sentatives of Hamilton’s little known species — Pimelodus batasio — and 
found it to belong to his genus Macrcmoides. He, therefore, suggested 
to Shaw & Shebbeare® to revive Blyth’s genus Batasio and to describe 
this fish as Batasio batasio (Hamilton). 

Having cleared the systematic position of Batasio Blyth from a 
study of the fresh material of B, batasio (Ham.) obtained from its type- 
locality, we may now consider which other species can be assigned to 
this genus. TTe have indicated above {vide sujgra^ p. 13) that Hamil- 
ton’s Pimelodus tengana,^ as surmised by Blyth already {videsupra^ 
p. 28), belongs to this genus. In a recent collection made by one of 
us (S. L. H.) from the Terai and Duars there are several specimens 
which are referable to this species, though the colouration, which is 
variable, differs from that described by Hainilton. He observed that : — 

“ The body is diaphanous, with a silver coloured membtane invsst- 

ing the viscera and spine, and witii a gloss of gold on the sides. On the back are 
many black dots, which are collected into a spot above each pectoral fin, and also 
on the crown of the head. The fins of the h^k and tail also are dotted so that 
the edge of the last is black, and several spots are formed on the first.” 


1 Day, P., Fish. India, p. 492 (1877). 

® Vinciguerra, D., Ann. Mus. Civ. Star, Nat. Oenova (2) IX, pp. 211-217, 230-235 
(1890). 

a Hora, S. L., Bee. Ind. Mus. XXH, p. 179 (1921). 

* Chaudhuri, B. L., Bee. Ind. Mus. VUI, p. 253, pi. xi, figs* 1, la, lb (1913). 
a Shaw, G. E. and Shebbeaxei, E. 0., Jovm. Bog. As. JSoe, Bengal, Beience 111, pp. 
97, 98, text-fig. 98, 1937 (1938). 

< BEamilton, P«, Fisk. Ganges^ p. 176;, pi. xxadx, fig. 58 (Edinburgh, 1822). 
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Hamilton found this species in the Brahmaputra river at Goalpara. 
In the adult specimens from the Terai and Duars the colouration is more 
or less similar to that described by Hamilton but in the younger speci- 
mens the body is marked with a few oblique bands and spots, and the 
distal half of the anterior rays of the dorsal fin is black. On the whole 
the colour seems to vai^ considerably with age {vide wfra^ p. 38). 

In describing Batasio ajffinis, Blyty remarked : — 


Exceedingly like B. Bi^ha7iani, as described by Buchanan Hamilton and 
^ n^red in one of his unpublished coloured drawings ; whereas his published figure 
(j. Ir, pi. xaii, f. 60) refers to his Pimdodus carcio, which is a tnie Bagrus with 
moderately long maxillary cirri : — ^but having 12 instead of 16 anal rays, no dis- 
tinct longitudinal black stripe on each side of the body, but a tendency to show 
tor^ or i<mr black broad cross-bands, more or less distinct, besides a round bla(‘k 
spot near the giU-covers, as in the other. The first dark band proceeds obliquely 
aewnwa^ irom^ the fore-part of the first dorsal, to some distance below the lateral 
line ; ar^ posterior to this first hand are obscure traces of three or four others, the 
last at base of tail. On the membrane of the dorsal fin is a largo blackish spot, 
consistmg of minute dark specks.” 


The type of Blyth’s species is preserved in the collection of the 
Indian Museum, and though its colouration has faded there can be 
no doubt of its identity with the specimen of Hamilton’s Pimelodus 
tengam from the Tista Eiver S 3 ’stem. 

In his ‘ Supplement ’ to the ^Fishes of India ’ (1888, p. 805), Day 
described ^locassis Jluviatilis^ a species of freshwater fish found by Day 
m Col. Tickell s “ volume of beautiful coloured drawings of Burmese 
Fishes^ with their descriptions ”, of which Col. Tickoll is stated to have 
obtamed four examples, the largest 3^ inches long from the Anin, 
rising near "W eywoon, Wagroo in the Tenasserim Provinces 
ihe identity of this species is stiU in doubt, but recently Hora and 
Gupta examined six specimens from the Chenderoh Lake, Perak, in 
the collection of the Raffles Museum, Singapore, which they referred 
to this species. ^ The most characteristic feature of L. fluviaiilis is its 
colouration, which, according to Day (?oc. cit,), is as follows 

homy with darker shades of olive brown on the snout and along 
cloudy nmrkings. A large black blotch on the lateral-linl 

Tipofda««l 


la the examples from Perak the black blotch on the lateral line above 
the anal to is very conspicuously marked, while the anterior blotch re- 
pre^te the area against which the air-bladder comes directly in con- 
tact wi^ the skin. Another conspicuous feature of these examples 
IS an obhque horseshoe-shaped band lying in front of the tost dorsal 
to and ton^ on the sides to below the lateral toe. Sometimes 
tto ba^breito up into a dorsal blotch and two oblique bars on the 
ffld.es. There la a submarginai band on the dorsal to and the tips of 
the caudal tos are somewhat dusky but not black. 

Day observed that with the exception of the maxillary pair of barbels 
no others were detected. We hnd that there are two pairs of mandi- 
bular bOTbels, ^e outer bemg more or less equal to the diameter of the 
eye while the inner are very rudimentary. The nasal barbels extend 


‘ Blyth, B., JouTO. As. Soe. Bmgtd xytY , p. 149 (laso). 
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to the front border of the eye or slightly beyond it. The maxillary 
barbels, as noted by Day, extend as far as the posterior border of the 
orbit. 

A comparison of the Perak examples with those of Pimelodus (eagam 
from the Eastern Himalayas and of Bntfblo ({ffi/iifi from Tenasserira 
leaves little doubt of their identity. We are, therefore, led to conclude 
that Day's Leiocabsls JluviatiUs is a synonyin of Batasio t^}igana (Ham.). 

Vincigeurra’s^ ilacrones dniji is stated to be closely allied to Leto- 
cfiftiiis jluriatilis Day and Baiabio nffnis Blyth. only differing in pro- 
portions and colouration, Prom a study of a large number of speci- 
mens we have found that such difference-^ have no specific value and 
w'c are of opinion, therefore, that JLf. dayi is also a sjuionyin of Bolado 
iengfuta (Ham.). OhaudhuriV- 3/. manaaiensib. described from the 
Brahmaputra River System, Assam, and later recorded from the streams 
at the base of the Eastern Himalayas, is also a synomun of B. tengana. 
The species described and figured by Shaw and Shebbeare® as Leiocassis 
mma is also referable to R. tengana, Reaardint* this species Shaw and 
Shebl>eare noted : — 

“ In general appeamnoe resembles tho6e bpecies of h have a slioul- 

der-bloteh and longitudinal band& but has much shorter barbels. It therefure 
some'tthat resembles Bataaio bataaio from 'which it is distinguished by having a 
shorter adipose fin and a longer anal.’' 

Recently we obtained a number of specimens from Travancore in 
which the body is of deep gray colour and is devoid of any transverse 
oblique bands or spots. These specimens are of a somewhat larger 
size and on morphological characters represent a new species of Baiano, 
In the present-day discontinuous distribution of this genus we have 
another record of the common orisnn of the fauna of the Malav Peninsula 
and that of Peninsular India. 

Besides Bafasio batasio (Ham.) and B, tengana (Ham.), there are 
two other species of Hamilton’s Pimelodus which have l»een assigned 
by Birth to Batasio, viz,, P. ehandramara and P, /wm, Hamilton^ 
recognised the great similarity between these species and separated them 
on the following characters : — 

P. ehandramara, P. rama, 

1. Two barbels. 1. Six barbels. 

2. Diaphanous with clusters of black dots ; 2, Diaphanous, yellowish without dots. 

golden stripe along lateral line. Black spot on nape, divided into 

four lob^. 

3. A 17. 3, A. 15. 

As pointed out by Blyth, Hamilton’s original figure of P. cliandm- 
mara^ shows six distinct barbels. The other two points of difference 
are not of specific value as the colour may vary according to habitats 


1 Vincignerra, D., Ann, Mua, Civ, Star, jStat, Genova (2) IX, p. 230 (1890). 
s Chaadhuri, B. L., Bee, Ind, Mus, VIII, p. 253, pi. xi, figs, 1, la, 16 (1913). 

^ Shaw, Q. £. and Shebbeare, E. 0,tJourn. Boy, Js. Soe, Bengat, ^cifnce III, p. 90 
text-fig. 88, pL 3, fig. 4, 1937 (1938). 

Hamilton, F., Fieh, Ganges, pp. 162, 176 (Edinburgh, 1822). 

> Vide Hora, 8. L., Mem, Ind, Mus, IX, pi. xxi, fig. 6 (1929). 
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and the difference in the number of anal rays may be due to individual 
variation. Both the species were described from Northern Bengal.^ 

Hamilton's descriptions of both the species are brief and inadequate 
for their specific determination, and, as pointed out by Blyth (Zoo. c^.)’ 
there are discrepancies between his descriptions and figures. I’or ins- 
tance, Hamilton stated in his description that P. cha'tidramara pos- 
sesses only “ two tendrils whereas in his unpublished figure 6 barbels 
are distinctly shown. The consideration of the number of barbels 
alone seems to have led Swainson^ and Cuvier & Valenciennes® to refer 
P. chandramara to the genera Silmiia and Silundia res^ctively. It 
may be stated without any fear of contradiction that Hamilton’s species 
does not belong to either of these genera. Blyth placed it in the genus 
Batasio but without examining any specimen of the species ; his con- 
clusion seems to have been based on a study of the unpublished drawing 
of the species. In the two species of Batasio referred to above, there 
is a distinct nasal barbel, which is neither described nor shown in the 
figure of Pimelodus chandraanara. Gunther^ referred P. ra^m 
very doubtfully to the genus Rita^ but considering the large size of its 
eyes, general facies and habitat, it is difBicult to place it among Rita. 
Day® examined a specimen from Assam, which undoubtedly belongs 
to this species and regarded it as Leiocassis.^ On a careful analysis of 
Day’s description it is found that the species shows afiBboities with both 
Batasio and Leiocassis. For instance, the subcutaneous nature of the 
eyes is a character of Leiocassis, but their relatively large size is a cha- 
racter of Batasio. The absence of the nasal barbels, however, precludes 
it from either of the genera. We have examined Day’s specimen from 
Assam, which is in a poor state of preservation, and have found open 
pores along the lower jaw and edges of the gill-covers which are charac- 
teristic of Batasio. In view of what is stat^ above, and in the absence 
of good and reliable material it is perhaps desirable to keep Pimelod/us 
rama in a separate genus for which Bleeker has already proposed the 
name Rama. 

In 1931, H. M. Smith’ described from Siam a strikingly marked 
little catfish and referred it to the genus Mystus. The colouration 
and general build of this species, M. havmoU^, are very similar to 


1 Bay (Fish. India, p. 462, 1877) notes that “ In Ham. Bnch. MSS. P. chandra- 
vuiTa is said to be found in the Hangpur district in the ‘M’ftT^Ana.ndrf. and also in the Bi- 
iiajpor district. In Pnmiah he records it as termed ThUnka-pdtasi of the Kusi and 
Khlmaln at Bholahdt. In the ‘ Bishes of the Ganges ’ , he remarks that P. rama is 
from the Brahmaputra. The fish I have here described from tiie same locality, appears 
to be a link between the two forms, as the Assam one is said to have on nape a large 
black spot divided into four lobes, and which is not present in my specimens, which it 
is said to differ from P. eJiandramcLta. chiefiy in the latter being deficient in 
mark, I have referred my specimen to P. rama as it came from Assam. 

a Swainson, W., Kat. H%a. Classif^aHon Fisk. Awpfe. Pept. H, p. 305 (1839). 

a Cuvier, G. and Valenciennes, A., Eisi. Nat. Pom. TV, p. 49 (1840). 

* Gunther, A., Cat. FM. Brit. Mus. V, p. 92 (1864). 

® Bay, F., Fisk. Iridia, p. 461 (London, 1877). 

• Began [Ann. Mag. Nat. Hist. (8) IT, p. 647, 1913] observed that ** Pimdodsis rama 
Ham. Buch., firom Ben^ and Assam, is pl^ed by Bay in lAocassia {Fish, India, p. 461 
pl.^ CSV, fig. 2) ; it seems improbable that this little fish really belongs to the genus ; but 
if it does, the large eye and minute mandibulaiy barbels distinguish it from & the other 
species*'. 

» Smith, H. Proc. U, 8. Nat. Mus, LXXTX, Art. 7, p. 24, fig. 24 (1981). 
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Batasio tengam. though in the size of its eyes, barbels and adipose dorsal 
it is somewhat different. It is stated to be provided with a trans- 
verse row of 4 pores behind lower lip ; entire snout thickly beset 

with minute pores A more detailed description of the species is ne- 
cf^^sarv to determine its precise specific limits but there can hardly be 
any doubt of its position in the genus Batasio. In fact, its resemblance 
to B. tengam is so close that, in the present state of our knowledge 
we considtu’ that the differences between the two are not of specific value. 

From the alcove it will be clear that in the present state of our know- 
ledge only tliree Indian species can definitely be assigned to the genus 
Batasio. Tliese can be distinguished by the following key : — 

Key to the Indian species Batasio Blytk. 

A. Ba^e of adijiose dorsal considerably longer than 

that of anal. 

I. Body marked with longitudinal bands ; a con- 
spicuous dark spot above pectoral. [Me- 
dian groove on head continued on occipital 
process for some distance ; occipital process 
extending over basal bone of dorsal and 
meeting first dorsal spine ; no pores on dor- 
sal suiface of head.] . . .. B. batasio. 

IT. Body without longitudinal bands or spots, 
pledian groove on head extending to base 
of occipital process ; occipital process sepa- 
rated firom basal bone of dorsal fin by a 
considerable distance ; pores on dorsal sur- 
face ol head present] . . .. B, travaneoria, 

B. Base ot adipo'-e dorsal shorter or equal to base of 

anal. [Median groove on head extending to end 
of occipital process and in its posterior portion 
containing basal bone of dorsal fin ; no pores on 
dorsal surface of head ; body marked with oblique 
vertical bands or spots.] , . . . B. tengam. 

Batasio batasio (HamiltoQ). 

Plate II, figs. 4-6. 

1822. Flmrlodua batasio, Hamilton, Fish. OangeSf pp. 179, 377. (The drawing 
on pi. xxiii, fig. 60 does not refer to this species, but to P. carcio 
described on p. 181). 

1839. Bagrus batasio, Cuvier and Valenciennes, Hist. Kat. Poiss. XIV, p. 425. 

1860. Batasio Buchemanu Blyth, Jontam. As. Soc, Bengal XXIX, p. 150. 

1862. ? Batasio Buchanani, Bleeker, Atl. IchthyoL 11, p. 8. 

1863. ? Batasio Buckanani, Bleeker, Ned. Tijdschr. Dierkund. I, p. 94. 

1864. Maciones batasio, Gunther, Cat. Fish. Brit. Mus. V, p. 83. 

1877. Qagata batasio,I>a,y, Fish. India, p. 493, pi. xeix, fig. 5 (Hamilton’s MS. 
drawing reproduced). 

1889. Qagata batasio. Bay, Faun. Brit. Ind. Fish, 1, p. 209. 

1929. Pimdodus batasio, Hora, Mem. Ind. Mus. IX, pi. xxii, fig. 3. 

1938. Batasio batasio, Shaw and Shebbeare, Joum. Boy. As. Boc. Bengal, 
Science HE, p. 97, fig. 98. 

D. 2/7 ; A. 3-4/9-10 ; P. 1/5-8 ; V. 1/6 ; 0. 17. 

Batasio batasio is a medium-sized species in wMoli the dorsal and 
the ventral profiles are moderately arched. The dorsal profile rises 
gradually from the tip of the snout to the origin of the dorsal fin whence 
it slopes down gradually to caudal peduncle where it is horizontal. 
The ventral pruSe is horizontal and fiattish just for a short distance 
between the head and pelvic fins, thence it rises gradually towards 
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both ends. The body is compressed from side to side, more so in the 
tail region. 

The head is sliarp, bluntly pointed and conical ; its length is con- 
tained from 3-Cl to 3*90 times in the standard length. The height 
of the head is contained from 1*34 to 1*71 times and its width from 
1*43 to 2*3S times in its length. The snout is fairly long and pointed ; 
it projects in front of the mourli for a short distance. The eyes are 
of a moderate size and dorbo-lateial in position ; they are not visible 
from the veniral siufa<e. The orl)ital margins are free. The diameter 
of rtie eye is containeil from ;2*63 to 3*30 times in the length of the head, 
from 1*14 to 1*53 times in the lensjth of the snout and from 0*71 to 1*20 




Text-fig. 2. — Alimentary canal, dentition and air-bladder of Bataaio bataaio (Hamil- 
ton). 


a. Alimentary canal ; x2i. b. Dentition: xl2, c. Air-bladder: x2J. 


times in the interorbital width. The two nostrils of each side are wide 
apart and are not so conspicuous as in the species of Oagata. The 
anterior nostril is placed above the base of the maxillary barbel and 
much nearer the tip of the snout than the eye ; while the second pair 
is closer to ihe eye lhan to the anterior nostril. The median groove 
on the head is long and narrow ; it extends from between the posterior 
nostrils to one-third of the occipital process ; the lateral edges of the 
groove are slightly raised into longitudinal ridges. In the groove, 
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there are two fontanels which are separated bv a broad bony ridge ; 
the anterior fontanel extends over the anterior two-thirds of the eye, 
while the posterior fontanel commences from behind the eye and ex- 
tends for a short distance over the occipital process. The occipital 
process is long and broad ; its length is almost 3^ times its width at 
the base ; it extends over the basal bone of the dorsal fin. The mouth 
is inferior, crescentic and horizontal ; it is bordered bv fleshy lips which 
are continuous at the angles of the mouth. The labial groove is broadly 
interrupted in the middle : both the lips are distinctly fimbriated. Be- 
hind the lover lip there are four slit-like openings and four pairs of 
pores on the ventral surface of head running obliquelv from the mandi- 
bular 1)arbels to the gill-openings. The teeth are small and villiform ; 
they are arranged in broad continuous bands in the jaws and in a similar 
band on the palate. There are four pairs of barbels ; the nasal barbels, 
which are placed at the anterior end of the posterior nostrils, are small 
and conjsiderablj" shorter than the diameter of the eye ; the maxillary 
barbels do not extend beyond the posterior margin of the orbit and 
the mandibular barbels are stiU shorter ; the bases of the latter are not 
situated, exactly in a transverse line behind the lower lip, but those 
of the inner pair are slightly in advance of those of the outer. The 
gill-membranes are notched anteriorly and the gill -openings are very 
extensive. 

The depth of the body is contained from 3*72 to 4-40 times in the 
standard length. The least height of the caudal peduncle is contained 
from 1*33 to 1*57 in its length. The portion of the body where the 
air-bladder comes in contact with the skin is well marked externally. 
The cubito-humeral processes are also well developed. The external 
features of the unno-genital organs are similar to those as described 
above in the species of Gagata {vide supra, p. 16). Tn ripe males the 
urinogenital papilla is well marked. 

The rayed dorsal fin is situated well in advance of that of the pel- 
yics, but its base extends almost over the pelvic fins ; its longest ray 
is shorter than the length of the head and the spine is much shorter. 
The dorsal spine is a strong prickle which is smooth along both the 
borders. The adipose dorsal is considerably long and well marked ; 
the length of its base is equal to or greater than the length of its head. 
The pectoral fins are horizontally placed and are shorter than the head ; 
they are separated from the pelvic fins by a considerable distance. The 
pectoral spine is strong and broad ; it is smooth along the outer border 
but is strongly denticulated internally. The pelvic fins extend beyond 
the anal opening but do not reach the base of the anal fin. The caudal 
fin is deeply forked with both the lobes sharply pointed. 

Hamilton noted that the fish is provided with a diaphanous body, 

having on each side two stripes dotted with black The 

cavity containing the viscera is lined with a silver coltyureA membrane ; 
and, besides the two stripes, the fish has on each shoulder a spot com- 
posed of black dots. The first dorsal fin is spotted, the second is dotted.” 
Shaw and Shebbeare described the colouration as follows : — 

above, yellow beneath. A dark longitudinal band along the lateral 
expanding into a shoulder-blotch immediately below the dorsal fin. A second 

lamter and somewhat curved dark band midway between the lateral line and the 
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dorsal ridge, oommencing at the top of the op©ccle and ending about the middle 
of the adipose fin. It is connected with the dark colour of the dorsal lidge at the 
front part of the rayed dorsal.” 

Dhtrihutinn, — Batasio batasio is known so far from the Tista River 
Ryslem. We have examined several specimens from the streams of 
Terai and Dnars. 


Measurements in millimetres. 


iStandanl lenqjth 

660 

65-0 

690 

75*0 

84*0 

89*5 

Length of head 

14-5 

180 

19-0 

20*6 

21*6 

230 

Height of head at OLoiput 

9-5 

10-3 

13-0 

14-0 

16-0 

15*0 

Width of head 

90 

100 

12-5 

13-8 

9*0 

16*0 

Length of snout 

6*5 

7-6 

8-0 

8-0 

10*0 

10*0 

Diameter of e 

6-5 

60 

7-0 

7-0 

6*5 

7*0 

Interorbital width . . 

4-5 

60 

5-0 

5-0 

6*0 

0*5 

Depth of body 

12*5 

16*0 

18-6 

17-5 

23-5 

23*0 

Length of caudal peduncle 

8-0 

9-0 

11-0 

11*0 

12-6 

120 

Least height of caudal peduncle.. 

5-5 

6-5 

7-0 

8*0 

8*6 

9*0 

Lonac'^t ra> ot do^^al 

10-0 

11-6 

13-0 

14*0 

B. 

14*3 

Length of doisal spine 

9-0 

12-0 

9*5 

12-0 

B. 

B. 

Length of pe<‘toral . . 

11-0 

120 

14-0 

13-0 

14-5 

14*0 

Length of pectoral si^ine 

10-0 

11-0 

12-0 

B. 

13*0 

13*0 

Lenath of ventral 

8-5 

12-0 

10-0 

11*0 

10*5 

13*0 

Longest ray of anal . . 

11-0 

9-5 

9-5 

11-5 

15*5 

D. 

Length of base of anal 

10-5 

lO-O 

12-0 

11-5 

U*5 

11*0 

Length ot base of adi}>ose dorsal . 

19-0 

16-5 

19*0 

22-0 

21*6 

230 


Batasio tengana (Hamilton). 

Plate II, figs. 1-3. 

1822. Pimihdus tengana, Hamilton, Fish, Ganges, pp. 176, 377, pi. jcxsis, 
fig. o8. 

1839. Bagrus tuigana., Cuvier & Valenciennes, Hist. Nat, Poiss. XIV, p. 433. 
1854. Bagrus t**ngana, Bleeker, Verb, Bat, Qen, XXV, p. 56. 

1860. Bafavo affmis^ Blyth, Joum. As, 8oc, Bengal X^X, p. 150. 

IhfiU. Batasio hngana, Blyth, Journ, As, 8oc, Bengal XXiIsC P* 150. 

1804. J/aeione^ affinis^ Gunther, Cat, Fish, Brit, Mus, V, p. 83. 

1801. jlfacrow€5 tengana, Gunther, Cat, Fish, BrU. Mus, V, p. 84. 

1873, 2Iaaones affinis. Bay, Proc, Zool. 8oc, London, p. 111. 

1877. Macrones Blythii, Bay, Fish, India, p. 446. 

1877. Qaguta tuigana. Bay, Fish, India, p. 493. 

1888. Leioeassis fluviatilis, Bay, Fish, India Supjpl,, p. 805. 

1889. Liocassis jiuviatilis. Bay, Fann, Brit, Ind, Fish. I, p. 164. 

1880. Ilacroucs blythii. Bay, JTaun. Bnt, Ind. Fish, I, p. 161. 

1889. Qagafa t* nguna. Bay, Faun. Brit. Ind, Fish. I, p. 210. 

1890. Maerones Dayi, Vinciguerra, Ann, Mus, Civ, Bior, Nat, Genova ^21 IX. 

p.230,pl.vii,fig.3. * 

1913. Macrones marianiensis, Chaudhuri, jRec. Lid, Mtis, VUI, p. 263, pi. li, 
figs. 1, la, 16. 

1921. Maerotics (Maeronoidca) affinis, Hora, Bee, Ind, Mus, XXH, p, 180. 
1921. Mavrones {Macronoides) merianiensis, Hora, i?6C. M, Mus, XXII, 
p. 730. 

1931. Myaus hatmoBeri, H. M. Smith, Proc, U, 8, Nat, Mus, LXXIX, art. 7, 
p. 24, fig. 12. 

1937. U iocassis rama, Shaw' & Shebbeare (nec Hamilton), Joum, Bay, Asiat, 
8oc. Bengal, Bcience HI, p. 90, te«t-fig. 88, pi. iii, fig, 4. 
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D. 2/7-8 ; A. 3-4/8-11 : P. 1/7-9 ; V. 1/5 ; C. 16-18. 

Batasio tengona is a small, well-built species in which both the dorsal 
aixl the ventral profiles are somewhat arched ; the body is deepest 
about the commencement of the dorsal fin and from that point it tapers 
both anteriorly and posteriorly. The ventral surface between the 
pectorals is only slightly flattened, but that of the head is flatish. The 
fish is compressed from side to side ; this is more marked in the tail 
region. 

The head is broadly pointed anteriorly and the snout is produced 
beyond the mouth for a short distance. The length of the hea<l is con- 
tained from 3*58 to 4*17 times in the standard length : the height of the 
head is contained from 1-35 to 1-78 times and its ])readth from 1-36 
to 1*70 times in its length. The eyes are of a moderate size and are 
dorso-lateral in position ; they are not visible from the ventral surface, 
and are situated almost in the middle of the length of the head. The 
diameter of the eye is contained from 2-50 to 3-40 times in the length 
of the head and 0*87 to 1-4 times in the length of the snout. The 
interorbital distance is considerably less than the diameter of the eye. 
The nostrils are situated wide apart ; the anterior nostril is tubular and 
directed forwards ; the posterior nostril is situated almost midway 
between the eye and the tip of the snout and is provided ^vitli a nasal 
barbel at its anterior end. The median groove on the head is long 
and narrow ; it extends from behind the posterior nostrils to the end of 
the occipital process ; its margins form slightly elevated ridges. In 
the groove, there are two median fontanels which extend to the base 
of the occipital process and are separated from each other by a naiTow 
ridge situated behind the eyes. The anterior part of the basal bone 
of the dorsal fin is lodged in the median groove of the occipital process, 
which is long and narrow. The mouth is small, inferior, horizontal 
and crescentic ; it is bordered by fleshy lips which are continuous and 
pendulous at the comers of the mouth. The labial groove is broadly 
interrupted in the middle ; both the lips are distinctly fimbriated. Be- 
hind the lower Up there are five slit-fike oval openings and four pairs 
of small round holes situated obliquely bet^veen the bases of the mandi- 
bular barbels and the gai-openings. The teeth are small and villi- 
form ; those in the jaws form oval patches while those on the palate 
form a lunate band. There are four pairs of barbels ; the nasal barbels 
extend to the anterior border of the orbit or a little farther ; the maxil- 
lary barbels are the longest but are just about half the length of the 
he^ and the mandibular barbels are considerably shorter. The bases 
of the mandibular barbels are situated at a considerable distance be- 
hind the mouth and are not in a straight line, those of the inner pair 
being somewhat in advance of those of the outer. The gill-openings 
are very extensive and the gill-membranes are deeply notched ante- 
riorly. 

The depth of the body is contained from 3*69 bo 4*65 times in the 
standard length. The least height of the caudal pediuwde is contained 
from 0*84 to 1*60 times in its length. The portion of the body where 
the air-bladder comes in contact with the skin is well-marked. The 
cubito-humeral processes are narrow and can be readily felt through 
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the skin. The external features of the urinogenital organs are similar 
to those of Baiasio batasio. 

The rayed dorsal fin is situated considerably in advance of the pelvic 
fins, but its base extends almost over their commencement. The longest 
ray of the dorsal fin is considerably shorter than the head and the spine 
is still shorter. The dorsal spine is a smooth, moderately strong prickle. 
The adipose dorsal, though well marked, is not so extensive as that 
of B. baiasio ; it commences considerably behind the rayed dorsal and 
its base is somewhat shorter than the head. The pectoral fins arc 
situated slightly above the ventral surface of the body ; they are much 
shorter than the head and are separated from the pelvic fins by a con- 
siderable distance. The pectoral spine is flattened and strong ; it is 
smooth externally but strongly denticulated internally. The pelvic 
fins are shorter than the pectorals and extend beyond the anal opening 
but not as far as the urinogenital openings. The anal fin is situated 
below the adipose dorsal and its base is slightly longer than that of the 
rayed dorsal. The caudal fin is deeply forked, with the lower lobe 
somewhat better developed ; both the lobes are bluntly pointed. 

As indicated above {vide supra^ p. 30), the colour varies consider- 
ably with the size of the specimens and locality. In firesh specimens 
collected from the streams of Terai and Duars, Tista River System, 
the general surface is gray-olivaceous which is deeper above and lighter 
below. The dorsal surface of the head is dark with an indication of 
a band in the region of the eyes ; this band passes on the sides below 
the eyes but does not extend to the ventral surface. There is a broad 
black spot on the nape. Behind the head there is an oblique darkish 
band dorsally which extends to the sides and joins the black blotches 
in the region above the pectorals where the air-bladder comes in contact 
with the skin. The rest of the body is marked with five oblique, saddle- 
shaped bands of varying depth of colour which do not extend to the 
ventral surface, the first is at the commencement of the rayed dorsal 
fin, the second at its termination, the third below the anterior part of 
the adipose dorsal, the fourth below the posterior part of the adipose 
dorsal and the last in front of the base of the caudal fin. The distal 
portions of the anterior rays of the dorsal fin are dark and fonn a broad 
patch. The other fins are somewhat dusky. The colour variations 
consist in the suppression or intensification of some of these markings, 
but the general colour plan remains more or less similar. For this 
reason we have attached no significance to colour variations in recog- 
nising species established on this character alone. 

Distribution, — Baiasio tengana was originally described from the 
Brahmaputra river. Ve have examined several specimens from below 
the Darjeeling Himalayas, Assam, Tenasserim, Mergui and Perak. It 
is also found in Siam (Klong Thalemg, near Ronpibun, Peninsular 
Siam), &om where it was described as Mystus havmolleri by H. M. Smith. 
In the Siamese examples the eyes are considerably smaller and the adi- 
pose dorsal relatively longer. As judged from the figure the barbels, 
especially the maxiUary pair, appear to be somewhat longer. In view 
of these differences it may perhaps be desirable to regard M, hivmolleri 
as a variety of B. tengana. 
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Batasio travancoria^ sp. nov. 


Plate II, figs. 7-9. 

D. 2/7 ; A. 3-4/9-11 ; P. 1/7-9 ; V. 1/5 ; C. 16-19. 

Batasio travcmcoria is an elongated, medium-sized fish, in which 
the dorsal profile is slightly arched while the ventral profile is more 
or less horizontal in front of the pelvic fins, after which it is slightly 
arched. The ventral surface of the head and the anterior part of the 
body are somewhat flattened. The fish is subcylindrical anteriorly 
and compressed posteriorly. 

The head is globular, conical and rounded anteriorly ; its length 
is contained from 3*87 to 4*35 times in the standard length. The height 
of the head is contained from 1*44 to 1*81 times and its width from 
1-32 to 1-53 times in its length. The snout is rounded and projects 
beyond the mouth for a short distance ; it is longer than the postor- 
bital part of the head. The eyes are of a moderate size and are dorso- 
lateral in position ; they are not visible from the ventral surface. The 
diameter of the eye is contained from 2-72 to 3*10 times in the length 
of the head, from 0*93 to 1*28 times in the length of the snout and from 
0*50 to 0*81 times in the interorbital width. The nostrils are situated 
wide apart ; the anterior nostrils are tubular and are directed forwards 
while the posterior nostrils are situated much nearer the eye than the 
anterior nostrils and are provided with nasal barbels. The median 
groove on the head is long and narrow ; it extends from slightly in front 
of the posterior nostrils to . the base of the occipital process or slightly 
farther and in it are lodged two fontanels separated by a narrow ridge. 
At the sides of the median groove there is a series of 3 small fontanels 
on either side. The occipital process is long and sharply pointed pos- 
teriorly ; it is separated from the basal bone of the dorsal fin by a con- 
siderable distance. The mouth is small, inferior, lunate and horizontal ; 
it is bordered by fleshy lips which are pendulous and continuous at the 
angles of the mouth ; the labial groove is widely interrupted. The lips 
are slightly crenulate but not fimbriate as in the other two species. 
There are five large oval pores behind the lower lip and two series of 
six pores each situated obliquely between the angle of the mouth and 
the gill-cover. There are pores between the nostrils, below the eyes 
and along the free borders of the gill-covers. The teeth are small and 
villiform ; they are arranged in bands in the jaws and on the palate. 
There are eight barbels ; the nasal barbels are situated at the anterior 
border of the posterior nostrils and extend to about the middle of the 
eye ; the maxUlary barbels are short and do not extend beyond the 
eyes; the outer mandibular barbels are as long as the nasal barbels 
while those of the inner pair are much shorter. The bases of the mandi- 
bular barbels are not situated in a straight line ; those of the inner pair 
are in advance of those of the outer. The gill-openings are extensive 
and tte gill-membranes axe notched anteriorly. 

The depth of the body is contained from 4*86 to 5*48 times in the 
stmdard; length. The least height of the caudal peduncle is contained 
from i‘01 to 1*29 times in its length. The portion of the body where 
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the air-bladder comes in contact with the skin is fairly well marked 
externally, and the cubito-hnmeral processes can be readdy felt through 
the skin. The external features of the urinogenital organs are similar 
to those described for the other species. The urinogenital papilla is 
well marked, especially in the males. 



T6(3ct-fig. 3. — Alimentary canals dentition and air-bladder of BcUaaio tramncoHih 
ep. nov. 

a. Alimentary canal, xm 2^. b. Dentition: xl5. c. Air-bladder. X2^. 

The rayed dorsal fin is situated almost entirely in advance of the 
pelvies; its longest ray is considerably shorter than the head. The 
dorsal spine is comparatively weak and is slightly crenulated alos^ 
both the borders ; it is slightly longer than half the length of the head. 
The adipose dorsal commences as a sightly raised ridge behind the 
base of the rayed dorsal, but after the termination of the dorsal when 
l*ud flat it becomes a long, prominent ridge the length of its base is 
considerably greater than the length of the head. The pectoral fin is 
conraderahly shorter thsm the he^ and is separated ficom the pel\ics 
by about half of its length. The pectoral spine is moderately develop^ ; 
it is smooth externally but denticulated mtemally. The pelvic fins 
are horizontal and eztend considerably beyond . the anal opening to tiie 
urinogenited papilla, ^e anal fibs, is- Ibw and . tire ler^h of its base 
Is almost eqr^ to tiie ba» of tiie dorsal fin. The caudal fin is 
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deeply forked ■vritk the lobes rounded ; the lower lobe is better developed 
than th.e upper. 

Tbe colouration in spirit is uniformly gray with the exception of a 
narrow dark streak along the lateral line. The gray colour is some- 
what deeper on the head and the dorsal surface and lighter on the side. 
The ventral surface is much lighter. All the fins are more or less dusky. 

DistrUmtion. — Baiasio travancoria is represented in the collection 
of the Zoological Survey of India by five specimens, which were collected 
by Dr. C. 0. John from the following localities in Travancore : 


Locality. No. of 

Bpecimena. 

Peruntenanivi, a tributary of the Pamba B., at Edakadatby . . . , 1 

Eolatbupnzba, a tributary of the Kallada B. . . . . . . 2 

Chittar B., Falode . . . . . . . . . . 1 

KalladaB., 4xDileseast of Themnalal.. .. .. .. 1 


Type-speoimen.—B. 13449/1, Zoological Survey of India {Indian 
Mmeum), Calcutta. 


Measurements in midimetres. 


Standard length . . 


66-6 

69*0 

05*0 

74*0 

79*0 

Length of head .. 


14-6 

16*0 

16*6 

17*0 

20*6 

Height of head at occiput 


8-0 

100 

10*0 

11*8 

14*0 

Width of head 


10-0 

9*8 

11*2 

12-8 

14*6 

Length of snout .. 


6-0 

6*7 

6*4 

6*5 

7*0 

Diameter of eye .. 


5-2 

6*6 

5*0 

6*5 

7*6 

Interorbitial width « . 


3-8 

3*0 

4*0 

4*5 

3*7 

Depth of body 


11-6 

11*6 

12-0 

1S*2 

14*5 

Length of oandal peduncle 


7*6 

6*6 

8*0 

100 

9*6 

Least he%ht of caudal peduncle 

6*8 

6*6 

6*6 

8*0 

8*6 

Longest ray of dorsal 


11*3 

12*0 

12*4 

14*0 

16*0 

Length of dorsal spine 


8*6 

9*0 

9*6 

10*0 

10*6 

Length of peotorala • 


12*0 

11*5 

12*0 

13*4 

16*2 

Length of pectoral spine 


10*0 

10-0 

10*0 

11*0 

12*0 

L^igth of ventral « . 


9*0 

10*0 

11*0 

12*0 

12*5 

Longest ray of anal 


11*0 

11*5 

10*4 

10*8 

11*8 

Length of base of anal 


8*6 

8*0 

9*0 

11*0 

12*5 

Length of base of adipose dorsal 

21*0 

17-8 

22*8 

24*0 

30*6 




EXPLANATION OP PLATE I. 

Indian q)ecies of Gagata Bleeker. 

Gagata gagata (Hamilton). 

Pia. 1. — Ventral smface of Lead and anterior part of body. Nai. Ske^ 
"SiOr. 2. — ^Dorsal surface of head and anterior part of body. Nai. Sige^ 

Gagata kchheea (Sykes). 

Pia. 8. — ^Ventrd surface of head and anterior part of body. X2. 

Pis. 4.— Dorsal sux&ce of head and anterior part of body. X2. 

Gagata cenia (Hamilton). 

Pis. 5. — ^Ventral surface of head and anterior part of body. Xli. 

Pis. 6.— Dorsal surface of head and anterior part of body. xl|. 

Gagata mridescens (Hamilton). 

Pis. 7.— Ventral surface of hesid and antenor part of body. xf. 

Pis. 8.— Dorsal surface of head and anterior part of body. xf. 

Gagata mngra (Hamilton). 

Pis. 9. — Ventral surface of head and anterior part of body. x3. 

Pra. 10.— Dorsd surface of head and anterior part of body. x3^ 


s 
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A.K.Moadaidei. Indian species of Gaiata Bleeker 



EXPLANATION OP PLATE 11. 

Indian species of BcUam Blyth. 

Batam tmgam (Hamilton). 

Pia. 1.— Lateral view of a specimen &om Duats, Eastern lOmalayas. 

Xli 

Pio. 2.— Ventral surface of head and anterior part of body of same. 
Xlf. 

Pro. 3.— Dorsal surface of head and anterior part of body of same. 
Xlf. 


Boutasio batasio (Hamilton). 

Pig. 4.— Lateral view of a specimen from Duars, Eastern Himalayas. 
Xlf. 

Pig. 5.— Ventral surface of head and anterior part of body of same. 
X2. 

Pig. 6. — ^Dorsal surface of head and anterior part of body of same. 
X2. 


Batasio travancoria, sp. nov. 

Pig. 7.— Lateral view of type-specimen. Nat. Size. 

Pig. 8.— -Ventral surface of he^ and anterior part of body of same. 
Xlf. 

Pig. 9.— Dorsal surface of head and anterior part of body of same. 
Xlf. 
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OBSERVATIONS ON A NEW GREGARINE. STYLOCEPHALUS 
BAHLI, SP. NOV. FROM THE ALIMENTARY CANAL OF AN 
INDIAN BEETLE, GONOCEPHALUM HELOPIOIDES FRM. 

ByV. L. Misra, M.8c. 

(Zoological Rcsear< h Laboratoiy, Cniventty of Lucknow.) 
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Introduction. 

In October 1938, while examining the alimentary canal of the com- 
mon beetle Qonocephalum hdopioides^ I found that it was heavily in- 
fested hy a gregarine belonging to the genus StylocepJialus^ which has 
so far not been recorded from India. A study of the structure and 
life-history of this gregarine presented several features in which it differs 
from other species recoided so far, and I have therefore instituted for 


^ As the name StylorhynchuB was pre-ocenpied, 3Moceph<^us ha« been substituted 
for it by Ellis (1912), 
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tliis gregarine a new bpecie^, which. I have associated with the name 
of my ProfesbOf Dr. K. N. Bahl of the Lucknow Universitv. 

Material and Methods. 

Prom October to March specimens of tlie beetle Gonocephahm 
hehpioides were collected from the llniveisitv grounds at Lucknow, 
but during May and June they were found only in moist places, eg., 
under shrubs on the banka of the river Guinti. During the rains they 
become scarce but can be found in hollows of trees and in heaps of 
cattle dung. 

After removing the elytra and clipping off the head and the poste- 
rior end of the abdomen, the entire gut \\ as removed from the posterior 
end. The parasites are sometimes seen even witliout opening the gut, 
particularly in starved specimens. The gametocvsts aie also easily 
detected within the intestine and the rectum. Pur making smears 
the gut was teased in a drop of normal saline solution, the parasites 
taken o\it, dried in air for a couple of minutes and fixed in Schaudinn’s 
fluid (half an hour), Carnoy’s mixture to ten minutes). Sublimate- 
acetic (seven to twelve minuies) or Bonin’s fluid (two to three hours). 
Ehrlich’s haematoxj lin, DelafielJ’s haeinatoxylin and Mann’s metliyl- 
blue-eosin were used as stains for the smears. The gametocysts were 
fixed in the same fixatives and stained in Heidenhain's iron- alum haema- 
toxylin. For sectioning, the garnet ucvsts wt^re fixed m Dobell’s modi- 
fication of Bouin’b fluid (one hour on the paraffin bath and twenty-three 
hours at the room temperatme), sectioned at 1-3 and stained with 
iron-alum haematoxylin. Liver tissue w^as tried as a support but it 
did not prove satisfactor} . 1 therefore injected the cysts hy means 
of a fine pipette into a piece of mid-gut. It is not essential to tie the 
cut-ends of the gut. At first, a certain quantity of the fixative was 
injected into the gut to avoid the action of the gastric juice upon the 
spores in those cases in which the cyst had automatically ruptured and 
the spores had come out, and then bv a careful manipulation, the cysts 
or the chains of spores with the cystic w^all could be lodged within the 
mid-gut, w’^hich was itself immersed into the fixative. To study the 
endogenous stages of development, the infected gut was fixed in Brasil’s 
moderation of Bouin-Duboseq fluid, Dobell’s modification of Bouin, 
Sublimate-acetic (acetic acid four per cent.) and Gilson’s mixture. 
Washing, dehydration and clearing were carried out in the usual way 
and paraffin was used as imbedding medium. Sections were cut 2-6 |jl 
thick and were stained with Heidenlxain’s haemotoxylin or its modi- 
fication by Dobell and counter-stained with eosin, Orange-G, Van 
Gieson’s picro-saurefuehsin and Chromotrop 2 R. Giemsa’s stain and 
Mallory’s triple stain were also tried but they (li<l not yield good results. 
Of all the preparationB I find that those feed in fixatives containing 
picric acid and stained with Heidenhain’s haematoxylin and Chromotrop 
2 R gave by far the best results. 

“ Culture ” of the cysts : — The gametooysts could easily be collected 
from the faecal matter of the host (their detection being facilitated by 
using a piece of black paper or black porcelain background) by soaking 
the faeces in water and pipetting off the cysts. After washing "thorough- 
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ly in distilled water, the cysts w'ere kept in a drop of normal saline on 
a cover&lip which was inverted upua a ea^^.ty slide and placed in a moist 
rhamher. Ohser\’'ations upon cysts in tlu*s^ hanging drops were recorded 
ever}" fourth hour and cysts at paiticular stages were feed for further 
examination. 

Other methods, for example, those adopted for studjdng the move- 
ment of the greirarine, the effect of certain acids and alkalis upon move- 
ment, the movement of microgainetes, etc., are dealt with in their res- 
pective places in the text. 


The lapE-HisTORY op Styl(k*epraluh baeii, sp. nov. 

(a) Development of the young trophozoite. 

After its liberation inside the lumen of the gut of the host the sporo- 
zoite makes its way towards an epithelial cell, secures an attachment 
by penetrating its rostral end (text-fig. 1«) into the cell-wall and com- 
mences its development at the expense of the nutrient material of the 
parasitised cell. The cause of the diifluence of the parasitised cell- 
wall still remains undetermined although it is generally held that cer- 
tain toxins produced by the sporozoite are responsible for it. Leger 
and Duboscq (1903) have described and figured intra-celluLr develop- 
ment in SiylorhynchuB longicoJUs, in which the sporozoite makes its way 
into the cell, grows inside it for a certain duration and then evaginates, 
aftei which it remains attached to the host-cell as a cephalont. In 



Text-fig. 1. — tr. A sporozoite of BtylocephaLus baJili attached to an epithelial cell of 
the host’s gut; xl500. c. Developmental stages of the tro- 
phozoites: xl500. 

hx., host-ceH 3 p., parasite. 


Siylocephalus bakli, however, no intra-eellular stage could he seen. The 
parasite ^ws all the time extra-cellularly. The rostrum of the para- 
site withm the cell-wall forms primarily an attaching organ, the 

v2 
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epimerite (text-fig. 1 6, c). Later, this fnnction of attachment is, in all 
probability, superseded by its capacity to absorb the nutrient material 
out of the host-cell because as growth proceeds the parasitised cell be- 
comes completely disfigured. The voungest trophozoite I could come 
across measured 15 p in length and shoAved faint indications of com- 
partments (Pi. Ill, fig. 1). As growth proceeds, the compartments be- 
come well-defined into epi- proto- and deuto-merites. In younger stages 
the protomerite is longer than the deutomerite and possesses a com- 
paratively denser cytoplasm. Later, however, the deutomerite becomes 
enormously dilated and further growth leads to its prolongation, where- 
by it remains widest immediately behind the septum and tapers gra- 
duaUy towards its posterior extremity. At this stage the host-cell be- 
comes degenerate having its nucleus more or less crumpled and its cy- 
toplasm less dense than that of a normal cell. 


(b) The structure of an aduU trophozoite. 

The body of a full-grown trophozoite (text-fig. 2 a, 6) is elongated 
and is divided by septa into epi- proto- and deuto-merites. The epi- 
merite is a hollow^ tube-like structure, consisting of two parts ; (1) a 



Tibxt-vig. 2. — a. An adult oephalont of 8, bMi examined in uiuoj xl50. b, A 
cephalont fixed in alcoholio Bouin and stained with Heidenhain’s 
haematoxylin : xl68. 

i.m., loi^tudinal myonemie strial^ons. 


proximal and (2) a distal, agreeing in this respect with the epimerite 
of 8, ghduOoT (Blanchard) Watson, but differing from all the other 
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species of this geaus. The distal part is a tongue-like procobs which 
remains in intimate contact with the host-cell (text-fig. 3 a) ; when 
tom apart from its moorings, a crown-like fringe — ^the tom parts 
of the host-cell — comes off along with it and obscures the details of 
its structure. Only rarely could an epimerite be secured, in which its 
distal end did not carry the remains of the parasitised ceU, and in 
such a case a minute ring could be identified at its extreme distal 
end. In certain cases well-defined protruberances could be noticed 
at the end of the epimerite when it was in a contracted condition (text- 
fig. 3 5). The proximal part is retractile and hyaline in appearance. 
Several longitudinal fibrillae (text-fig. Z a, b;Lm,) are seen running along 
the whole length of the proximal portion of the epimerite to which they 
impart its power of retractility. 



Text-fig. 3. — cr. Portion of a freslilv Uet^chetl cephalont ot S. balUi : X S50. 6. Show- 
ing contracted distal portion of the epimerite : X ^ioO. 

r., lorn oft portion of the parasitised cell ; pp. d., distal portion of the epimente ; 
cp, proximal portion oi the epimerite., longitudmal myonemes ; prot^^ a portion 
of the protomento. 


The protomerite of an adult tioplu>zoite is typically broader than 
long and is conical or sub-conical in shape. Thus it differs firom that 
of the other species of StyJocephahis. It is separated ficom the deuto- 
merite by a fairly thick septum forming a distinct constriction. The 
cytoplasm has the same characters as those of the deutomerite {vide 
infra) except that it is less dense and does not contain big granules. 
Sometimes patches of chromatin material are present in its substance. 
The following tables give the measurements showing the ratio of tiie 
length of the piotomerite to the total length and also the ratio of its 
width to that of the deutomerite. 



48 Records of the Indian Musemn. [Vol. XLIIT, 


Table 1. — Showing the ratio of the length of the protonierite to the total 

length of the body. 


Length of the protomeiile 
(L. P.) in microns. 

Total length of the body 
(L. T.) in microns. 

[ Ratio ot the length of 
the protomerite to the 
total length 
{L. P. : L. T.). 

20 

160 

1 : 8 

20 

900 

1 : 45 

30 

162 

1 : 6*4 

40 

1,010 

1 : 25-2 

48 

1,008 

1 ; 21 

60 

1,046 

1 : 20-9 

58 

1,054 

1 : 181 

66 

896 

1 : 13-6 

76 

1,100 

1 i 14-6 

76 

1,100 

1 ; 14*6 


Average L. P. : L. T. 

:: 1 : 18-63 

Table 2. — Shoiving the measurements and ratios of Oie width of the pro- 
tomerite to the width of the deutomerite. 

Width of the protomerite 
(W. P.) in microns. 

Width of the dentomente 
(W. B.) in microns. 

Ratio of the width of 
the protomente to the 
width of the dentomente. 

(W.P. : W.B.) 

20 

30 

1 ; 1-6 

60 

76 

1 : 1-2 

66 

91 

1 : 1-3 

66 

91 

1 : 1-3 

72 

120 

1 : 1-6 

73 

120 

1 : 1-6 

83 

94 

1 : M 

83 

232 

I : 1-6 

S3 

132 


33 1 

40 j 



Average W-P. : W.D. ;; 1 : 1*38, 

The deutomeiite is the largest segment of the body and is circular 
in cross-section. It is broadest immediately behind the septum and 
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grarlually tapei6 towards tV postoiior end but is ne\er sharply pointed. 
The pellicle is 2-5 ix in thickness. Epicytial longitudinal striations are 
very clearly discernible in the living condition (text-fig. 2 a). The 
cvtoplasni of the deutomerite (*onsists of a semi-fluid matrix, charged 
with nuuinous granules of a l)iot\nish colour, sonit* of which are fairly 
laige in size. In between these uianule^^ theie aie often certain other 
granules which are smaller in size and appear pinkish in colour by re- 
flected light. Usually with strong fixatives the general appearancie 
of tlio cjtoplasm appears entirely different from that in the living con- 
dition. 

In the living condition the nucleus in the deutomerite appears as 
a translucent area situated anywhere between the septum and the pos- 
terior end of the bo<]y. Actually it mo\es from one place to another 
follow’ing the streaming movement of the piotoplasm, but its speed is 
much slower than that of the cytoplasmic ciiirent. Further, it may 
not make a complete circuit but may make a short cut and come back 



Tlxt-fiq. 4. — a-?. Nuclei of S. hafil* bhowin^ various types of accumulations of the 
chromatin material : xb50. 

to the position from w’hich it started. Hotv its movement is controlled 
ift nut clear. Pay and Chakra varty (1933) have mentioned a system 
of tethering threads ” attached to the concave surface of the half-moon- 
shaped nucleus of Motioductue houitus and maintahi that the contrac- 
tions and relaxations of these tlireads are responsible for deter mining 
its shape and position in the deutomerite. No such arrangement for 
adjusting its location could be detected in the nucleus of SiyhcephAus 
bahli, anxl the change of its position, presumably, appears to be passive. 
The nucleus is very variable in size, shape and structure. In a 
young cephalont it is spherical, subspherical or ellipsoidal in shape 
and its size is comparatively bigger in relation to the body as com- 
pared with that of the adult forms, A normal fuH-grown nucleus is 
alw'ays ellipsoidal and measures on an average 57*6 g.xS5 (jl. It has a 
distinct nuclear membrane surrounding the nucleopkism in which several 
karyosomes are clearly discernible in the living condition (text-fig, 
4 c, /, A). Their number varies ficom two to ten. The nuclear 
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membrane takes a deep stain with iron-haematoxylin and appears to be 
chromatinic in character. In certain cases its boundary was seen to 
be irregular and shrunken, but this seems to be due to the effect of 
fixation. The nucleoplasm does not appear uniform in character, cer- 
tain portions being denser and more s;ranular and exhibiting a stronger 
affinity for chromatin stains than the others. Sometimes, however, 
probably prior to nuclear division, the karyosomes were seen to be 
absorbed and the chromatin masses accumulated at the two ends of 
the nucleus (text-fig. 4 d). These two darkly stained areas might get 
connected by a thin strand which also stained deeply with chromatin 
dyes (text-fig. 4 e). Further, the accumulation of the chromatin mass 
might be on one side only, presenting thereby a “ geflammtc ’’ appear- 
ance inside the nucleus (text-fig. 4 gf), or there might be an iiiterme* 
diate condition between these two extremes, i,e., at one end the accu- 
mulation would be very dense and at the other very faint. The signi- 
ficance of these variations in the arrangement of the chromatinic subs- 
tance in the nucleus is not clear. 


(c) The sporonts. 

The sporontb can be distinguished from the ccphalonts by the ab- 
sence of the epimerite and by their being charged with greater quantity 
of reserve granules, which lend the cytoplasm a dark-blue appearance. 
Further, the sporonts are more inert than the cephalonts as regards 
locomotion. The sporonts of S. bahli are characteristically solitary 
and measure 200-2000 g. in length. The ratio of the length of the pro- 
tomerite to the total length in an individual of maximum size is 1 : 37-5. 
The protomerite is broader than long and the ellipsoidal nucleus lies 
in the elongated deutomerite, which in its general outline is of the same 
shape as that of the adult trophozoite. After moving solitarily for some 
time the sporonts generally unite in pairs and encyst. 

As regards the detachment of the epimerite from the protomerite 
at the time of the formation of the sporont, previous workers have ex- 
pressed different opinions. For example, Duke (1910) says, '*' Just at 
the line of junction between the protomerite and epimerite a bubble- 
like vacuole appears, which gradually increases in size 

Having reached a diameter about equal to that of the protomerite the 
vacuole bursts, and the gregarine is suddenly deprived of its epimerite 

Further she says, “This vacuole-formation in, my opinion 

has a probable bearing on the mooted question regarding the &te of 
tbe gregarine epimerite, in the transition from cephalont to sporont.” 
Thus she means that vacuole-formation causes detachment of the epi- 
merite. On the contrary, my obseorvations on Stylocephdlm bahli prove 
that the formatiou of a bubble at the hind end of the detached epimerite 
and the front end of the protomerite is an after-effect of detachment 
rather than its cause, and is due to the interaction between two dissi- 
milar media, the saline solution and the cytoplasm. Personally, I be- 
lieve that it is normally the ^eing and its effect on metabolic activities 
which are responsible for the separation of the epimerite. LSger and 
Duboseq (1902) have also recorded vacuole-formation in Pywinia mo* 
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buszi, ^ Frenzel^ in his observations on several cephalonts, came across 
some individuals with only a small projection which represents the 
epimerite on the protomerite ; he concludes that the epimerite slowly 
degenerates and is absorbed in the same way as a tadpole’s tail is ab- 
sorbed during metamorphosis. A sudden disappearance of the epimerite, 
according to him, is pathological. Liiho (1904:) is of opinion that the falling 
off of the epimerite is a typical method of cephalonts becoming free. My 
observations on 8» hahli coincide with those of Frenzel as I have seen ex- 
truded and the so-called absorbed epimerites in the same smear. The 
variable lengths in the epimerites of 8, bnlili at least are not due to their 
varying degrees of absorption, but to their degree of retractility. It 
was noted that when teased the epimerites, either by contact with 
needles or by the strain imposed upon them by setting apart from their 
host-cells, retracted partially or wholly, and it is this power of retrac- 
tility which is responsible for the variations in the lengths of the epi- 
merites. 


(<?) Assodatim. 

(i) Normal association , — Two mature sporonts first associate by 
their anterior ends (text-fig. 5) forming a pair which keeps moving 



TKxr-FiQ. o,--^porD]itB of 8. hahli ia association : X 190. 


^ As quoted by Duke, H. Jfftcrof. Soi, hV, p. 26H (1910). 
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for some time ami then the two he^^in to approach cloiier and closer 
bv their posterior ends ami ultimately round off in a common cyst 
isocietcfl from their <»utex‘ burfaces (tcxi-lig. d <f. b, c). While rounding 
a pioccbs of concentration of cUoplasm rakes place as is evinced by 
the diameter of the cvbt which becomes much le='s than the length of 
the as’sochdes. In due course, elevations arise on the cvbtic wraJl form- 
ing numerous pointed, chitinoid protuberances. An examination of 



Text-hg. 6. — Gametotjatfi of H. bakU been in fre<?h fieeal matter : a 90. 

ff-c. represent noimal asaomtiou; a triple assorwtion; c.j single mdividual 
encysted and devoid of chitmoid protuberauccs on the rystic \vail. 


j&eshly formed cysts revealed tliat the contained gamctocjdeb are either 
of the same (»r of imec^ual size (text-lig. a, 6). This inequality of size 
indicates sexual diffewntiation of the spuronta. Still more cogent and 
comincing proof of sex-ditferentiation, however, becomes availaWe on 
an examination of permanent preparations of these cysts in which 
nuclear dinsion has taken place (PL III, fig. 7). The nucleus of the male 
gametocyte divides earlier and with greater rapidity than that of the 
female. Thus, dibsmiilarity begins at this stage and leads to an un- 
doubted case of anisogamy, in which the male contains only the motile 
microgametes and the female non-motile macrogameties. 

Ab regards unequal gametocytes encysting together in a common 
cyst, Woodcoclc (1906) says, "‘Probably, in any cast.‘, the associates 
require to be of about equal age and size if the union is to he success- 
ful.'* Bomdt (1903) says that no tnio cyst-wall is formed in those 
cases of syzygy in which the members arc of considerable difference, 
and ultimately they die off. Siedlecki. Lfgcr and Brasil have quoted 
examples where the sporoblasts have been produced by one member 
of the couple in the usual manner, the other repianiing stationary and 
ultimately dying off. Further, Wooilcock (1906) says : One grega- 
rine of a couple can in certain cases, apparently, exert sofl&cient inffu- 
ence upon its associate to induce it to commence sporulation, although 
it itseK may not be ripe enough to do so and as a result not only does 
it not benefit by the stimulus or “ Reiz ” of the other, but, this on the 
contrary, appears to harm it and it succumbs instead,*’ My observa- 
tions on jS. bahli do not absolutely conform with the views and obser- 
vations of the authors mentioned above. No doubt cysts containing 
unequal aasooiates can be seen to disintegrate at times, but the dis- 
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integration is not confined to them only. Cdiples of equal sizes have 
also been seen by me to disiiilegraie, probably on account of certain 
inhibitory factors. The formation, of gametes, their mutual fusion, 
zygote- and spore-formation was clearly noted even in those cases whore 
one member of the couple was approximately half in diameter as com- 
pared with its partner. Nuclear division was, however, sot up carli#»r 
in the smaller member and microgainetes were formed out of its sub- 
stance indicating that it was really the niicrogametocyte. The only 
difference that could be detected in cases of unequal association lay 
in the size of the residual cytoplasm of the gamotoevst which in this 
case was smaller in comparison to that found in equal but fully matured 
associates. Usually, the normal gametocysts measure 208 (x — 352 p.x 
80 [X — 320 (x and are spherical, sub-spherical, or egg-shaped in appear- 
ance (text-fig. 6 a, 6, c). 

(ii) Abnormal association a7id emystnienL — ^Not infrequently some 
gametocysts taken from the faecal matter within the rectum or outside 
were found to possess throe individuals encysted together (text-fig. 
6 d). Such abnormal cysts have already been recorded by Kunstler 
(1892) in Diplocysfis sohneideri, Culnot (1901) in Diplooystis sp., Bemdt 
(1902) in Gregarina cuneata, Woodcock (1906) in Cystohia inegularis^ 
Cunningham (1907) and Robinson (1910) in Kalpidorhynchm arenicolae, 
Bastin (1919) in Monocystis aqilis^ Mary Vincent (1922) in Pyxinia 
ambii, Bhatia and Setna (1926) in Monocystis mattJiai, an<l Setna and 
Bhatia (1934) in Hirmocystis parapencopsisi. Cuenot has recorded 
instances of triple association, which arc very rare, in Diplocystis, one 
of which had apparently produced sporoblasti> ; but Woodcock (1906) 
remarks, Judging from his (Cuenoi’s) fig. 47, however, sporulation 
would not scorn to have been bucccsbful, the bporobkbts being extremely 
minute and scarcely visible, very different from the well-developed 
layer in the normal cysts figured’’. Bastin has seen similar abnormal 
cysts of Monocystis agilis, and was able to notice the fonnation of ga- 
metes. Bhatia and Setna have detected fully-developed spores in a 
case of triple association in Monocystis matthai and thus have supported 
Cu4not’s and Bastin’s observatious. On no occasion could I observe 
in the triple association of 8. bahli either complete gamete-formation 
or any other advanced stage of sporulation. Only twice nuclear divi- 
sions were seen to have taken place partially in two out of the three 
associates, but in all cases they ultimately degenerated, 

Encystmont of a single individual has also been encountered at 
times by watching mature sporonts in saline on a slide. After moving 
for some time the sporont becomes less vigorous, contracts gradually, 
till it becomes globiriar and then secretes a wall round itself (text-fig. 
6 e). The whole process takes from ono-and-a-half to four hours 
when kept in normal saline solution. No protuberances could bo seen 
on the wall of such an encysted individual. Such individuals ulti- 
mately perish and in this respect my observations confirm those of 
Brasil (1905) who recorded a similar fate for solitary encystment in 
Oonospora and Urospora. Siedlecki, Cu6not, Bemdt, L6ger and Cun- 
ningham, on the other hand, have asserted that they never encountered 
cases of solitary encystment. 
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(e) Gamete-formation a^td anisogamy. 

*Vftei encvstment the nucleus of each gametocyte soon prepares 
to divide. The nuclear membrane disappears and the chromatm mass 
becomes comparatively dense. The actual chromosome cycle could 
not be traced, but it was noticed that the nucleus of each gametocyte 
repeatedly divides mto several daughter nuclei, which subsequently 
migrate to the periphery (text-jhg. 7). This division, as already men- 



Text-fig. 7.*--Portion of the section of the gametocysfc of boMi showing nuolear 
migration to the penphery : x ca 1000, 

tionod, liegins and is completed earlier in the male gametocyte than 
in the female (PL III, fig. 7. m.,/). The cvtoplasm of each gametoc 3 rto 
sesments around each nucleus and thus the gametes aie foimed. The 
whole process of gamete-formation takes from eight to twenty hours 
&om the time the freshly extruded cysts are kept in the moist chamber. 
This duration depends chiefly upon temperature, as I find that the 
period decreases with the rise of temperature, the optimum results 
having been obtained at 37°C, 

Anisogamy : — ^An examination of smeais obtained by puncturing 
the mature gametocysts revealed that the gametes could be distinguished 
into : (i) the nucrogametes, and (ii) the macrogametes. 

(i) The microgametes ; — ^All the microgametes are not of the same 
kind. On a close examination three types can be distinguished, 

(a) Normal fusiform, but sterile microgametes. 

(5) Normal, pyriform, fertile microgametes. 

(c) Abnormal microgametes. 

A fresh preparation, m a slightly albuminated physiological saline, of a 
ruptured g^etocyst in which gametes have formed, shows that there 
are two kinds of actively moving microgametes : (i) The first kind 
of mcrogametes are fusiform in shape and are fewer in number than 
(n) the second type, which are pyrifona in shape, 14 to 21 p in length 
and more abundant but less active than the first type. The fusiform 
nucrogamet^ have generally two or three prominences (text-fig. 8 g, h) 
on the head and are sterile {vide infra ) ; while the pyriform microga- 
metes (text-fig. 8 a-e) have only one anterior prolongation, the per- 
foratotiom on their hea^, and are fa-tUe and appear to possess an 
^Lnr% 2 f*' iBoepiive i^t of the maorogamete 



66 


1941 ] P. L* Misra * A new gregarine, Slylocephalus baHi. 

Fixed and stained preparations revealed the nucleus of the micio- 
aametes lying within the Lead, and containing three to five deeply 
staining bodies in a homogeneous and faintly staining nucleoplasm 
The c}toplasm is vacuolated and granular m character. An axial 
filament, easily seen to arise from the peiforatonum (text-fig 8 d, 1 ), 
travel ses the whole length of the body and continues behind as a whip-like 
tail, which helps the microgamete in its movement. 



Taxr-Fia. 8. — a-e. Normal, pyzifoim miorogametes of baMi : x 1333. /. An abnormal 
mior<^amete : x 1333* g, h, Rnsiform, sterile miorogametes : X 1333. 
». A macrogamete : xl7^. j. An abnormal macrogamete; xn50. 
jfc. Fndon of a mior<^amete with a maerogamete’ Xl760. I A 
microgamete attached to a zygote : X 1375. 

Further, abnormal miorogametes (text-%. 8 /) have also been en- 
countered. These are distinguished by their bigger size, blunt anterior 
end and a fairly stout and stumpy posterior tail. They degenerated 
ultimately. 

(ii) The maorogametes : — ^They are more or less spherical bodies, 
measuring 6 p to 8 p in diameter. The spherical nucleus is 2 (x in dia- 
meter with a weU-marfced nuclear membrane ; it possesses an eccentii- 
oaUjy placed karyosome and four or $.ve chromatoid bodies (text-fig. 
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8 i). The cytoplasm is very much vacuolated and is packed up with 
reserve granules. There are two thin, hyaline areas at , the periphery 
forming receptive spots, which permit as well as facilitate the entrance 
of the mierogametes. Sometimes, abnormal macrogametes (text-%. 
8 j), comparatively bigger than the normal ones, were also met with in 
some of the preparations. 

Degenerating gametes: — Some preparations revealed small bodies 
which on closer examination proved to be degenerating gametes of 
varying sixes. Tail-less, spindle-shaped bodies with crumpled nuclei 



1^-Blo. 9.— o.I)egeneiatu^ mierogametes: x 60.2800. 6.r)egeneratiniEmacro«amete8: 
Xco. 2800. 

were apparently degenerating microgametes (text-fig. 9 a), while other 
bodies (text-fig. 9 6) in which the nucleus had shrunken and the cyto- 
plasm contracted, with a consequent decrease in size were recognised as 
the degenerating macrogametes. 


(/) lertUisatim and spore-formcMon. 

Coupling of the gametes takes place after the dissolution of the 
partition between the male and the female chambers when tiie micro- 
^metes rush towards the macrogametes, 'All the microgametes how- 
ever, do not go into the female chamber, but there is a displacement 
of tile macrogametes from the female chamber into the mala chamber, 
with the lesifit that couplu^ can be observed simultMieously in both 
the compartments. The mierogametes agitate violently to and fro, and 
as soon m they come in wntart with suitable partners, mafa-ng kkaa 
{dace quickly. The fertile mierogametes generally pierce through the 
receptive spots (PI. IH, fig. 2, x ) of the macrogametes, only one finding 
entrance into the body of the latter. The nucleus of the microgamete 



^a^na., 10;— Ifwo smiiM attaiAeS Wifi eadtofiw • X400Q>. 
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approaches that of the macrogamete and fuses with it (text-fig. 8 k). 
It takes two to eight minutes for a microgamete to fuse completely with 
the body of the macrogamete. The act of fertilisation being thus ac- 
complished, the fertilised macrogamete or the zygote slightly elongates 
(text-fig. 10), secretes a wall around it and becomes a spore (text-fig, 
11 a, b). While examining a fresh preparation in which the microga- 
metes were stUi moving within the cyst, it was found that the fertilised 
macrogametes became gradually arranged in chains ; sometimes en- 
chainment of even unfertilised inacrogametes also takes place, in which 
case the microgametes could be seen making their way into the chains 
and fertilising the macrogametes there. Some microgametes were 
observed to remain active from six to fouiteen hours after the com- 
plete enchainment of spores. These were, no doubt, mostly the sterile 
microgametes, which later on degenerate. The duration of complete 
sporulation was noted to be 48-60 hours. 

(g) Strudure of the spores and formation of the sporozoites. 

The hat- or pouch-shaped spores (text-fig. 11 a, 6) measure 11 X 
7-5 n, and are arranged in chains which show a coiling tendency if de- 



Text-big, 11.— a, 6,— Spores: xI727, c-/. Spores showing nuclear division: xl727, 
g, A spore with eight nuclei ; x3454. h, A matnie spore with 
sporozoites: xl727, 

tached away from the cyst. The cystic wall is 0-6 [jl thick. It is brow- 
nish in colour and becomes almost black after the formation of sporor 
zoites. The cytoplasm of the spore is alveolar in appearance and pos- 
sesses a marked aflSnity for chromatin stains, indicating the presence 
of chromatoid granules in it. The nucleus of the spore soon divides 
mitoticaliy into two (text-fig. 11 c), the plane of division being at right 
angles to the long axis of the spore. The two daughter nuclei' again 
divide mitoticaliy into two each, and thus a quadri-nueieate stage is reach- 
ed (text-fig. 11 d, e). At this stage, any two of the four may ^vide first 
whereby a six-nucleate stage (text-%. 11 f) can he made out, or all the 
four divide siiniiltaneously and form eight nuctei (text-fig, 11 j). 
The ktter seems to be the general tendency. At this stage, 
matin 6f the daughter nuclei remsdns conceritrated in patches at . the 
periphery and the rest of the nucl^plasm stains faintly. The ojfto- 
pla^ of each : spore in huch a way that lie 
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segmented bodies, the spoiozuites lie pdiallel to each other along 
their long axes and also paiallel to the loiitr cixus of the spore (text-fig. 
11 1i). iloreovei. when \nwul laUialh, li.e nuclei of the sporozoites 
uie airauued in a line, ar to tin* length of the sporozoites. 

Typically the sporozinte is spintlle-sliaped and nieahUies 10 g in length 
and 2 g in width at Us widest ceiitial lenion. Its cytoplasm is homo- 
geneous, while the centrally situated nucleus is moie or less spherical 
and possesses four or five deeply staining granules. 


(%) DeJdscence. 


After spore-formation, the residual cytoplasm acquires a wall around 
it forming a pseudocyst which under favourable conditions of warmth 
and moisture, swells up and causes the rupture of the cyst. The resi- 
dual cytoplasm, thus, seems to be hygroscopic in nature. The rupture 
of the cyst is at times so violent as to hberate not only the spores but 



Text kg, 12. — a. A raptuxed cyat showing the chains of spores; x46. h, k game- 
toc^t in which a lid-t&e portion has cleft apart leaving an outlet 
for the spores : X 188. c. A chain of spores magnified : x 600. 

c., cavity ; c. w., cystic wall ; r. 6., residual body. 


also to throw out the cystic residue (text-fig. 12 a). On certain occa- 
sions, however, it was found that a well-defined lid was thrown off and 
the spores came out of it (teict-fig. 12 6). At other times, it was observed 
that the cystic residue disintegrated and the dehiscence of spores, in 
such cases, was caused by a simple rupture, presumably caused by 
the pressure of the fluid formed by the diswlution of the (^stic residue* 
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(^ ) Probable mode of infestation. 

Infestation is purely accidental and involves only a single liost to 
complete the life-cycle. When the host, Ghnooephodum helopioides 
takes in food contaminated with infective spores, the sporozoites are 
liberated into the gut by the action of the gastric juices upon the spores 
and make their way towards the epitheKal cells of the alimentary canal, 
where they commence their further development. 

Seasonal intensity and site of infestation. 

The host-gut was found heavily infested during winter. The seat 
of infestation is usually the mid-gut and the intestine, but in cases of 
heavy infestation the parasites coid be found right from the oesophagus 
to the rectum and in such cases the lumen of the posterior part of the 
intestine was entirely occluded by them (PI. Til, fig. 8). From March 
to June, gametocyst-formation is at its best and this process seems to 
be correlated with the rise of temperature ; its optimum effect being 
during April, May and June. During July and August sporonts are 
often met with though not in abund^ce. An increase in the degree 
of infestation was noted during the latter part of September and reached 
its climax in October and November. On an average, 97 per cent, of 
the beetles were infected. 


PoLYNXJOLBARISM. 

There is a great divergence of opinion with regard to the occurrence 
of the phenomenon of polynuclearism in gregarines. Bemdt (1902) 
has recorded the presence of certain patches, which stain darkly with 
chromatin dyes, specially in the protomerite. Comes (1907) noted 
similar patches in Stemphora and regarded them as metabolic products, 
not nuclear in origin. Schellack (1907) has reported the occurrence 
of darkly-staining areas in the epimerite of Echiminera hispida^ while 
Duke (1910) detected such patches throughout the body of Metamera 
schvhergi. In 8. baMi one or two patches, having a strong affinity for 
chromatin stains, were noted in the protomerite as well as in the deuto- 
merite (PL III, figs, 4, 6). However, the occurrence of the so-called several 
nuclei in the body of the gregarines should be regarded as abnormal. 
As regards their origin it is difficult to make a suggestion, but it is pos- 
sible that an increase in the nuclear material causes a disturbance in 
the kern-plasma relation, whereby nuclear extrusion takes place and 
the diffused chromatin particles flow along with the C 3 diopla 8 m and ulti- 
mately aggregate into definite patches in a particular part or parts of 
the organism. 


Hyperparasitism. 

A noteworthy phenomenon of h 3 ^perparasitism in 8. boKU deserves 
special mention. Under pathological conditions this gregarine appears 

0 
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to be susceptible to certain infections which may be classed as {a) cyto- 
plasmic, and (6) nuclear. 

{a) Cytoph'^miopaia^dism, — A longitudinal or obbque section (PI III* 
fig. 6 ; text-fig. 13 n) of an infected gregarine after staining with Hei- 
denhain’s haematoxylin showed the whole of the cytoplasmic area in 
the deutomerite having been parasitised bv numerous multinucleate 
amoeboid bodies (text-fig. 13 h) — ^probably Metchnikorella. These 
could not be diagnosed as no spores were met with. Their exact syste- 
matic position needs farther investigation. 

(6) Nuclear parasitism. — ^In certain cases nuclei could be observed 
to have been infected with a fungus, probably belonging to the family 



ITssizt-xio. 13. — a. An oblique section of the parasite showing multinudeate amoeboid 
bodies in its cytoplasm : X ca. 950. 6. Two multinudeate amoe- 
boid bodies magnified ; X ca, 2300. c. Two fparasitised uudei : 
XfiOO. 

a. 5., amoeboid bodies. 

Chytridiaoeae (text-fig, 13 c). The infection seems to begin at the centre 
of the nucleus, and to proceed to the periphery, thereby causing a dis. 



Tarr-no. 14.— A cephalont of 8. hahli showing degenerating parasitised nucleus 
(n.) ; X 90. b, c. Begeneratmg individuals in which the nucleus 
has vanished: x65. 



solution of the nuclear membrane (PI. Ill, fig. 3). The infected nuoleas 
gradually degenerates, and the gregarine loses its metabolic activities, 
^1 at lart it perishes (text-fig. 14 a-c). 
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Epfeot op the parasite upon the host. 

Inspite of the fact that the host is heavily infested, it does not seem 
to suffer anv serious damafije. Onlv the parasitised epithelial cells of 
the gut-wall undergo some change and appear abnormal on account 
of a deficiency in their cytoplasmic contents, and sometimes owing to 
the atrophy of their nuclei. In some cases, where occlusion occurs, the 
parasites must be inhibiting the passage of food-material from the anterior 
to the posterior end of the gut of the beetles. But, nevertheless, the 
host does not succumb, as it is haidy enough to withstand starvation 
for a long period during which the parasites encyst and pass down to 
the rectum leaving the passage clear once more for food. 

Systematic Position. 

The solitary nature of the sporonts, dehiscence by pseudocyst, 
spores hat-shaped, brown or black in colour and disposed in chains are 
characters which assign this gregarine to the family Stylocephalidae 
EUis. The epimerite with a dialated papilla at the end of a long slender 
neck, cysts beset with small papillae and hat-shaped spores determine 
its assignment to the genus Stylocephalus. The species /S. baJiU differs 
from the hitherto described species of Stylocephalus in possessing the 
following features : — The epimerite is peculiar and consists of two parts : 
(i) a distal tongue-like portion and (ii) a proxhnal tubular portion 
which is hyaline and retractile. In this respect it partially resembles 
jS. gladiator (Blanchard) Watson, but differs from the latter in having 
the apical portion of the epimerite not longer than the rest of the body 
in the adult condition, and also in possessing a fairly large size ; the 
maximum size of S, gladiator being 720 (xX70 p., while that of S, bcMi 
is 2000 px98'7 p. The protomerite of 8 . bahli is broader than long 
and is conical or sub-conical in shape, hence it differs from others in 
this respect. Eurther the nucleus of 8 . gladiator is ovoidal and contains 
a single karyosome, whereas the nucleus of 8 . bdkU is ellipsoidal and 
contains several karyosomes. Thus it resembles, in this respect, 8. 
oblongatm and 8 , longicollis, but differs from them in other respects, 
e.g,y in the shape of the protomerite, the shape of the cyst, the size of 
the spores, etc. 

The following table (on pp. 62 and 63) shows the various points 
of resemblance and difference between j8. bahli and other species of 
this genus which have been previously described. 

To sum up, the specific characters of /S. bahli are as follows : — Spo- 
ronts solitary, elongate, maximum size 2000 pX98-7 p ; L. P. : L. T. : : 
1 : 37'6 in maximum-sized individual; epimerite elongated, hollow 
and tubular consisting of a retractile proximal and a tongue-hke distal 
portion ; protomerite conical or sub-conical ; L. P. : L. T. : : 1 : 18*63 ; 
W. P. : W. D. : : 1 : 1*38 ; deutomerite broadest behind the septum 
and gradually tapering posteriorly ; pellicle 2*6 p thick ; endocyte brown 
in cephalonts, dark-bluish in sporonts ; nucleus ellipsoidal with several 
karyosomes; cysts spherical, sub-spherical or egg-shaped; dehiscence 
by pseudocyst or simple rupture ; spores hat-shaped, dark-brown or 
black, 11x7*6 p. 
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Characters. 

S. cblongolm. 

S. longi^^U. 

S. brecimtris. 

S. gladiatoT. 

1. Sporonts 

Sditaiy, elongate, 

maalTTinm length 
SOOO{jL. 

Solitary, elongate, 

measurements not 
mentioned. 

Solitary, stout bodied, 
maximum size not 
mentioned. 

Solitary, elongate ; 

naxunum size 720 

2. Epimerite . 

A thick cylindrical 
neck nith a terminal 
dilated portion vith 
papilla on eztre* 
mity ; whole epime- 
rite being one-and- 
a-half to twice the 
length of the iproto- 
merlte alone. 

A long slender cylin- 
drical neck terminat- 
ing in a sUnhtly 
dilated papillate 

anterior end ; the 
whole being three or 
fonr times the length 
of the protomeiite 
alone. 

A Praall xiphoid coin- 
oidal tongue project- 
ing upward from the 
centre of the proto- 
mente, whole length 
beii^ equal to half 
that of the protome- 
rite. 

Consists of two parts: 
(i) a very long slender 
neck and (li) a dilated 
xiphoid-shaped apical 
portion, often longer 
than the whole body. 

8. Protomerlte . 

Olobnlar, constriction 
at aeptnm. 

Pentagonal In late- 
ral optical view, 
truncate at apex; 
slight constriction 
at septom; width 
equal to length. 

I 

Cylindrical, of nearly 
equal width through- 
out, comers lounaed 
at anterior end ; no 
constriction at sep- 
tum ; width equal 
to length. 

Short and ^bnlai. 

4. Beutomerlte . 

Cylindrical, tapering 
rii^tly from middle, 
ending in a rather 
slender hhmt poste- 
rior extremity. 

Elongate, cylindrical, 
tapering in posterior 
two-thirds and end- 
ing in a rather bliint 
p^t. 

Jnrt below the septum 
it is a little wider 
than the protomerite 
and tapers to a rather 
sharp point. 

Elongate, cylindrical, 
will a riender at- 
tenuated extremity, 
bluntly pointed. 

6. l.P. : I.T. 

l:etol;8 j 

1:10 

1:4 

X 

e. W.P. : W J). 1 

1:2 

1:M 

1:1-2 

X 

7. Kndens 

Mipn^dal with seTeral 
karyoBomes. 

Ellipsoidal with several 
karyosomes. 

Sydiecical with 6 to 9 
small karyosomes. 

Ovoidal with one ka- 
ryosome. 

8. Sndocyte 

YeQowidi in cepha- 
ionts becoming black 
in sporonts. 

Dense 

Not described 

Kot described. 

9. Cpst 

Irregolaily spherical, 
wfth aU^t depres- 
sions aim protahen* 
ances. 

Irregularly ^berical, 
sorfhee covered with 
indentations and 
papillae. 

Unknown 

Unknown. 

10. Spccea 

Brown, united in 

chains; 7 u in 

length. ^ 

Same as in df. oblcnga- 
tut. 

Ditto 

Ditto. 

11. Host 

CpalnattaiiduimfL), 
A Aseida ffrisea (P). 

Slaptiiwrtitaga 

SydropkSw sp., larva 


12. HahItKt 

MesUne 

Intestine 

Intestine 

Intestine. 

1 & localR? 

Pails and Poltifita, 
Szamos. 

PEOiS 

Germany 

Grenoble^ France. 
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Characters. 

8. gigentem. 

8, insigtAi. 

S. dedonae* 

S.baMi. 

1. SpoTonts 

Solitary} elongate ; 

Solitary, very elongate ; 
length 1000 (X. 

Solitary, maximnm 
leng^ 300 (x. 

Solitary, elongate; 

Tnn.TfmnTn ft!*A 

niATtTnnm lAngth 


1800 .{X 

2000 (X. 

2. Epimerlte 

A long pointed cone, 
sltnated upon a 
conoldal projection 
of the protomerite. 

A large flattened disc, 
depressed slighter 
in centre crenolate 
on periphery, longi- 
tud&aUy striated 
and carrying at base 
acirdeofverymany 
short upwardly dir- 
ected di^tifonn pro- 
cesses. 

Long and thick style 
with a small knob at 
its extremity. 

An elongated, hollow, 
tubular structure, 
consisting of two 
parts Q) a proximal 
neck which is hyaline 
and retractile and (U) 
a distal tongne-like 
portion. Lei^ on 
an average two-and- 
a-half thnes thAn that 
of the protomerite 
but It never exceeds 
the total lensth of 
the adult gregarine. 

8. Frotomeiite. 

Dome-shaped} dilated 
above tne base, and 
flattened anteriorly ; 
constriction at the 
septum. 

Sub-globose, flattened, 
tvnce as wide as 
high ; constriction 
; at the septum. 

Hood-shaped or obtuse, 
cone-like in appear- 
ance; staffed with 
small reserve gra- 
nnies ; oonstricnon 
at the septum. 

UsnaBy broader than 
long, conical or snb- 
oomcBl ; constric- 

tion at the septmn. 

4. Dentomerite 

Cylindiioal, vddest at 
the septum, termi- 
nating In an abrupt 
but waiply pointed 
cone. 

Cylindrical, widest at 
end of anterior 
third} flattened at 
posterior extremity. 

Widest shortly behind 
the septum, tape^ 
ing to a fhlly stompy 
hinder end post^ 
liorly. 

Widest at the septum, 
tapering gracefhlly 
posteriorly, but never 
ending In a sharp 
point. 

6. 

1 : d to 1 : 18 

1:16 

l:6tol:7 

1 : 18 to 1 : 63. 

8. W.P. : W.I>. 

l:ltol :1<5 

1 : 1*8 

1 : 1-2 to 1 : 1*4 

1 : 1*38. 

7. Kndens 

Not described 

Siheilcal with one 
kaiyosome. 

Belatlvely small 

Ellipsoidal often with 
several kaiyo- 

somes. 

8. Endocyte 

Dense 

Not described 

ConspicaonBly big 

granules present. 

Brown in crahalonts 
becoming dark-blue 
in sporonts. 

0. Cyst . 

Spherical, dlam. 450(x ; 
enUie suxfhce papil- 
lated ; dehiscence by 
pseudooyst. 

Sub-spherical or sub- 

Unknown 

Spflierical, snhspherical 

ovold^ dlam. 480 X 
830 u; dehisoexuie 
by pseudocyst. 

• 

ox egg-shap^; en- 
tire surface papil- 
late^ diam. 2U8 ix- 
362 ux8Ulxx 82<^; 
ddiiscenoe by psea- 
dooyst or sunple 
raphne. 

10. Spores 

Ineffularly sub-spheri- 

Inegular^ hat-diaped, 
10 a long, extro- 
dfidfin chs^ 

Unknown 

Irregularly hat-shaped, 

cs black and mea- 
soie 11 ux 7a united 
in chains. 


dark-brown or bi^ 
and measure 11a x 
7*5, a; united in 


Eleodes sp. ; Aeida 
o/ffm B»; Atom 
sp.} and Eiuatttusp. 

SdopstMafw 

(i) SledoM agarkokif 
Heibst. 

(11) testo- 

ctutf BwW. 

(ill) MjMto-phagutpUf- 
cttsTabr. 

GcnoeMhaUm Jielo- 

XI. JaLOn « 


12. Habitat 

IhtestiDe 

Intestine 

Intestine 

Mid. gut and intes- 
tine. 

18. Xiooality 

Boulder and Denver, 
Cdo. 

Indie-et-lioixe, France 

(1) Fondoit: By Sibyl- 
lenorL 

(U) Fondcxt: HQltsch. 
(iii)Enndott:Mlllisch. 

Lucknow, U. P. India. 







64 Records of the Indian Museum. [ Vol. XLIII, 

Movement, 

(a) Observations on the moveynenf of S. baliK, sp. yiov. 

When a piece of infected gut is teased on a slide and the gregarine 
examined under the micioscope it does not move at all in the gut-fluid 
of the host. In distilled water slow movement can be observed, but 
only foi a short duration. Normal saline is a suitable medium for 
studying the movements of gregaiines, as they can live in it for a longer 
duration, and for thia> particular gregarine 0-9 per cent, saline solution 
pro%'ed a better fluid t^n the usual physiological saline solution. 

The epimerite of S. bahli is retractile and shows active bending 
movements, as well as slight longitudinal contortions. When not 
retracted it moves to and fro and then curls up to form a coil which 
opens out with a jerk. More often complete bending is not effected 
and the epimerite moves to the right and and then to the left, as if it 
is searching for something. The protomerite also moves to and fro 
but with a greater acthity than the epimerite. Sometimes it was 
noted that it could withdraw partially into the deutomerite and then 
suddenly sprang out to withdraw again, and this process was repeated 
several tmies. These movements can he compared with those of the 
neck of a turtle which is being partially withdrawn and extruded alter- 
nately. Occasionally, the septum was pushed into the protomerite 
by the onward flow of the cytoplasm of the deutomerite. These move- 
ments are, however, not necesssiily seen at all times. 

Sometimes, neither the epimerite nor the protomerite shows any 
active movements and the gregarine as a w'hole glides along passively. 
Usually S. bahli moves forward both by movements of epi-and proto- 
merites and by gliding movements at the same time. When it comes 
in contact with an obstacle it pauses a little, changes its direction and 



TsxT-no. 15. — a. A specimen of 8. hahli showing cap-like protuberances (p.) : x ca. 200. 
5. An IndiTidual showing the mucus-tail ; x200. 

coutmues forward. In its attempt to put aside obstacles in its way 
several cap-lii» projections, (2-12), are fDrmed on the deutomerite 
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(text-fig. 15 a), these protuberances are produced as a result of the pres- 
sing of the bodv against the obstacle lying in front, and when the orga- 
nism is unable to push that obstacle away, it recoils with a backward 
jerk or takes a slight turn and makes its way onwards. Probably, it 
is this backward jerk which certain authors have mistaken for a back- 
ward movement. I have never been able to detect in this gregarine 
a backward movement similar to its forward movements. I have also 
noted that an individual at times, while gliding, forms a slight curve 
on its body and then instantaneously straightens out, in which act 
the body, instead of moving forwards moves at right angles to its long 
axis; it is this lateral flexion, probably, which Crawley has named 
“ transverse ” movement^. 

In order to test whether this gregarine could move only when in 
contact with a surface, half a dozen specimens were kept in saline solu- 
tion under a wax-legged cover-glass and examined under high power. 
By changing the focus of the microscope it could be seen that they 
remained attached to the slide on which they moved. I was unable 
to see any of the gregarines leaving the slide to move upwards and reach 
the covo^p, as has been recorded by Crawley {vide infra). 

Besides these facts, one important observation needs mention here. 
A fresh preparation in saline after five minutes showed a sticky and 
elastic tail being formed, presumably by the exudation of a mucoid 
substance from the body of the gregarine and its subsequent accumula- 
tion at the posterior end forming a tail To obtain a clear con- 
ception of this phenomenon about half a dozen gregarines were washed 
several times in saline solution, to get rid of the gut-fluid of the host 
and were kept in saline mixed with carmine suspension. It was observed 
that as the gregarines moved forward the carmine particles collected 
at their posterior ends and formed a ‘‘ tail ” (PL III, fig. 3, m. t . ; text- 
fig. 15 6, m. t). The “ tail may not be continuous. This suggests 
that there is a variation in the quantity of the exudate. It mav be 
mentioned here that the “ tail ” actually retards the progress of the 
animal and when it becomes fairly big the organism, inspite of its best 
efforts to escape from it, succumbs at last. A definite trail or tract is 
often left behind each individual as it passes onwards. 

In biassociative forms in which syzygy takes place by the xmion of 
the anterior end of the satellite with the posterior end of the primite, 
tail-formation ” is clearly visible at the hind end of the satellite, but 
a change in the direction during progression is steered by the primite ; 
the satellite either helps the primite by moving in the same direction or 
just follows passively. In case the '‘tail” grows enormously big, 
cap-formation occurs in the bodies of the pair or the association snaps, 
in which case the primite escapes, leaving the satellite doomed to death. 
When the contact of the two associates takes place by their anterior 
ends only, forward progression comes to an end sooner or latex and a 
rotatory movement is set up by the two individuals exerting forces in 
opposite directions. Their posterior ends approach closer and closer 


1 Personally, I consider that additions of such names should be avoided. For 
instance, “ transyerse ’* movements would be inoonvenient on the part of an oiganism 
having the anteco-posterior axis of its body longer than its transverse axis. 
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(text-fig. 16 a, b, e), and ultimately tlie pair rounds itself and becomes 
encvste^ in a common cyst. The rotatory movements may lead the 





TErr-FTC, 16. — a. Two sporonts of S. bMi in association ; b, c., same deflected due to 
o^iposite forces during progression ; d., showing an S*shaped deflec- 
tion due to opposite forces not ading on the same side : X 55. 

two individuals in opposite directions, whereby an S-shaped figure 
(text-fig. 16 d) is formed. In such cases it was noticed that after some- 
time their contact gave way and the organisms became free. 

AJbuminated saline or diluted glycerine inhibits progression with 
great rapidity. The action of certain acids, e.g., 0*6 per cent, hydro- 
chloric acid, nitric acid, sulphuric acid and acetic acid, as well as of 
certain alkalis, e.g., 0'6 per cent, potassium hydroxide, sodium hydro- 
xide, sodium carbonate, etc., prov^ in every case to be detrimental to 
progressioD. and caused death. 

(b) Discussion. 

The gregarines can move in a medium different from that of their 
natural environment, but the various factors biii^mg about their loco- 
motion have formed a bone of contention amongst workers since the 
time the gregaiin^ came to be known. Kolliker (1848) was the first 
to record the gliding and bending movements in gregarines, but he did 
not offer any explanation as to the cause of these movements. Leidy 
(1853) discovered the longitudinal striations of the epicyte and suggested 
their muscular function. Van Beneden detected the net work of trana- 
veiw fibrillae — ^the so-called myocytes as named by Schneider (1873) — 
which are contractile and have been held responsible for the bending 
movements, Lonkester (1872) reported upon the active movements 
of Monocystis sipmouli caused by the undi^tions of their lateral mar- 
gins and suggested that they were like those of a planarian. Frenzel 
(1892) suggested that progression was due to a chemotactic afiSnity 
tetween the gregarines and their food, but this suggestion seems to be 
ii^equate, as the gregarines do not show any movement on a slide 
Tnth fisod materials on it. Following Lauterbom’s observations on 
diatoms which move by the extrusion of gelatinous threads, Schewiakoff 
(1894) from his studies on Clepsidrina muneri, concluded that the 
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phenomenon occurred in gregarines. According to him aelatinous threads 
exude through minute pores lying in between the ridges of the grega- 
rines and accumulate at the posterior end. where they harden into a 
tough stalk, new additions to which push the animals forwards. Miihl 
(1921) demonstrated the presence of minute pores on the body by means 
of carbon tetrachloride. Lang and Doflein supported Schewiakoff s 
theory, while Calkins (1910) stated, " although very improbable at 
first sight, it is the only one thus far that fits the case Schaudinn 
(1900) also supported Schewiakoff’s observations by demonstrating 
the secretion of a gelatinous substance from the sporozoite of Coccidiuni 
schuhergi. Although Schewiakoff worked out elaborately the mecha- 
nism of locomotion in gregarines for the first time, his emphasis upon 
the “ mucus-tail ” as a pushing element has led to a good deal of criti- 
cism. Crawley (1902, 1905) from his observations on Stenophora jvU 
and Echinoynera hispida concluded that myonemic contractions were 
entirely responsible for bringing about locomotion, and as mucus was 
merely dragged passively at the posterior end, tail-formation is an 
effect rather than a cause of locomotion. He says ‘‘It is an intrinsic 
weakness of Schewiakoff s explanation that it gives no reason w^hy 
the gelatinous substance should pass backwards, instead of forward^ 
or radially In support of his view he has asserted that throughout 
the whole group of Sporozoa movement is exhibited only by those orga- 
nisms which possess a muscular system. For instance, a gregarine 
even in its intra-cellular stage would exhibit movement, if detached 
from its moorings, but an adult coccidium is unable to move, as it 
possesses no muscular system. Further, movement is exhibited by 
Haemosporidia and Myxosporidia on accoimt of the presence of a mus- 
cular system, whereas Amoebosporidia (Schizogregarines) are devoid 
of muscles, and are, therefore, non-motile. Thus according to Crawley, 
it seems strange why nature could have developed in the Polycystid 
gregarines a unique method of progression (as described by Schewiakoff) 
caused by the exudation of mucus when the muscular system is already 
present. Watson (1916) has also opposed Schewiakoff ’s theory and 
holds that the tail inhibits rather than promotes progression. In 8. 
baJiU also, it wj^i^ clearly noted that with the increasing length and 
weight of the mucus-tail the speed of movement became slower and 
slower. If Sche\iiakoff’s view is accepted, it is not imderstandable 
as to how the organisms would move when not even a trace of tail is 
noticed. It is, however, equally inexplicable, in actual observation, 
as to how the animal is able to drag forwards and cover a distance several 
times the total length of the tail formed by that time. It appears 
cogent that the mucus tail is not an aid but a definite impediment in 
the course of progression and is formed as an effect of locomotion rather 
than its cause. 

According to Awerinzew (1910) both Schewiakoff’s and Crawley’s 
theories are objectionable. , 

Porter (1897), working on Bliynoobclus americanus, concluded, “ It 
(locomotion) is probably caused by a very slight undulatoiy motion of 
the mder surface of the animal Ltihe (1904), Paehler (1904), Sohel- 
laok (1907), Voss (1922), Berlin (1924), Cognetti De Martiis (1927), 
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and others have supported Porter's theory. Roskin and Levinson 
(1929) could not observe slime exudation in yemntocystis sp. and Poly- 
cysiii, sp.. and held that the contractions of the circular and longitudinal 
niyonemes bring about locomotion in the same tray as an earthworm 
moves through contractions of its longitudinal and circular musctda- 
ture. Bowling has observed the thickening of the remarkable threads 
of Zygocystis xniata, both in the living and fixed material, but whether 
this indicates a cause or a result of movement is not clear. Sokolow 
(1912) believes, on the principle of a skyrocket, that locomotion is caused 
by the forceful expulsion of the fluid and contradicts Crawley’s expla- 
nation of myonemic contractions. Watson (1916), from her studies 
on Leidyana erratiea, has made a compromise between the two rival 
theories of Crawley and Sokolow by suggesting that the locomotion 
is caused by the myonemic contractions of that side of the animal v\hich 
happens to be ventral at that time, mucus exudation merely creating 
friction as in the locomotion of Limax. Ray (1933) has confirmed 
Watson's explanation, excepting that he could not detect the conti- 
nuity of the mucus-tail in Stenophora hhagendrae. T agree with Watson’s 
explanation but only for those gregarines which have developed a mus- 
cular system and not for forms like CepJialoidophora communis and 
Chlamydocybth captim, which also move but possess a very feebly deve- 
loped mvonemic layer. In such cases undoubtedly, it is the forceful 
expulsion of the jeliy-like substance which would take the leading part. 
In conclusion, it may be added that the phenomenon of movement 
cannot be attributed to a single cause : the type of movement, its speed 
and moving capacity are dependent upon the inter-action of several 
factors between the oiganism and its environment. 

As regards the movements of gregarines within the body of the 
host certain authors have expressed the opinion that they do not move, 
as is evidenced by their dormant condition when an infected gut is 
teased and examined fresh. My observations also confirm the fact 
Aat they remain inactive in the gut-fluid even outside the body, but 
it is difficult to understand as to why there should have been a mecha- 
nism for locomotion at all. The probable cause of their inactivity in 
the exposed gut-fluid is due to the fluid becoming instantaneously 
viscid in the air. inhibiting the movements of the gregarines contained 
therein. It is probable, that the gregarines do move after detachment 
from the parasitised cells inside the body of the host in order to avail 
themselves of a greater range of nutrient material, and also to save 
themselves from being swept along with the food currents before en- 
eystment and that the bending movements of parasites chiefly help 
them in the formation of cysts. 

Whether gregarines creep or swim different authors have e::q>ressed 
different opinions. For example, (hawley says, “(Jregarines either 
lie against the under surface of the coverslip or upon the slide, which 
can he shown by raising or lowering the tube of the microscope. This 
shows that all studies on progression have been made on animals which 

in oontart with a surfrce.” He has shown that a gregarine may 
be seen leaving the dide and coming upwards towards the coverdip : 
movement in this case having been effected by a contact of surface 
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(to creep upon) as offered by the extraneous partioles present in 
the fluid, iluhl (1921) mentions that gregarines can crawl as well 
swim, dependii^ upon the medium in which they are kept. I 
agree with Crawley’s interpretation and it appears to me that in those 
gregarines in which the myonemes are well developed and mucus also 
exudes, creeping would be easier than swimming. 

SUMMAET. 

(1) A new record of the genus Stylocephalus [Stylorhynchus) from India 

has been made, and an account of the life-history of S. haUi, 
sp. nov., found in Qonocephalum hdopioides Prm. has been given 
in detail. 

(2) This gregarine passes all its developmental stages outside the epi- 

thelial cells of the host, as no intra-cellular stage was encountered. 

(3) Sporonts are solitary and associate by their anterior ends. Gametes 

are anisogamous. Spores are hat-shaped and are arranged in 
chains, each containing eight spindle-shaped or fusiform sporo- 
zoites. 

(4) Dehiscence is either by pseudocyst or by a simple rupture. 

(5) Infection is purely accidental, and there is evidence of seasonal 

intensity of infection. 

(6) The phenomenon of polynuclearism — a rare occurrence in grega- 

rines — ^has been observed in S. bahli. 

(7) This gregarine seems to be susceptible to attacks of certain fungi 

belonging to the family Ohytridiaceae which hyperparasitize its 
cytoplasm as well as its nucleus. 

(8) The mechanism of movement in gregarines has been discussed and 

an account of the observations made upon the movement of 
jS. bahli has been included. 

(9) A comparison of the various species of Stylocephalus has been given 

in a tabulated form. 
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IXPLANATIOIT OF PLATE HI. 

Stylocephahis bohU, sp. nov. 

Jl(j, 1 . — young trophozoites attached to the epithelial cells of the 
host and showing faint indications of compartments on 
their bodies; xll33. 

Jio, 2. — A chain of macrogametes ; X shows the entrance of a micro- 
gamete into the receptive spot of the macrogamete : X626. 

Rg. 3. — A spoiont showing nuclear degeneration due to hyperpara- 
sitism: X1200. 
m.t., mucus-tail. 

Rgs. i, 6.— Sporonts showing poiynuclearism : x600. 

Rg. 6. — ^An oblique section of the parasite showing the multi-nucleate 
amoeboid bodies (see tert-fg. 13 o) : X^. 

Rg. 7. — A portion of the gametocyst showing the completion of nuclear 
^vimon m the male gametocyte (m.), whereas in the female 
(J) it is still in progress: x360. 

Rg. 8.— a transverse section of the gut of the host showing occluaon 
due to abundance of parasites therein : x260. 





CYCLOPOIDES NOUVEAUX DU CONTINENT INDO-IRANIEN. I. 


Pay Knut Lmtobero. 

Cyclopetta orientalis, &p. nov. 

Longueur de la femelle ovigfere environ TOOfi; office 
rabpect g4neial d'un cyclopide, a tete parfaitement soud6e au premier 
segment thoracique ; extr&mt6 c6plialique r4guli4rement arrondie, sans 
rostre apparent. Premiere antenne a 17 articles, rabattue elle atteint 
le tiers post4neur on le bord post&ieur du premier segment c4plialotbora- 
cique. Un mdividu montrait une division incomplete du septiSme 
article. Deimeme antenne a 4. articles. Palpe mandibulaire a 2 bran- 
ches. Abdomen assez 4troit et allong4. Segment g4nital pr4sentant 



In}. li-~Cydopeaa mentalis, sp. nor. $ 

a. Ptemiiie antenne ; 6. Denziime antenne ; e. Mandibnle : <1. MaziOe ; e. Ben- 
xiime mazilli;^de ; F 5 et segment genital, &ce ventiale ; g. Segment anal et foxoa, 
fooe doreale ; a. F 4 et lamelle basale. 

one 4chancrure dans son tiers ant4rieur; il se r6tr§cit gradnellement 
et 14g4iement dans sa paxtie distale. Sclent anal ^us long que le 
segment pr4c4dant. O^rcnle and sans oaiacthre distioctif. IWa 

[ 87 3 
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a brandies parallfeles. environ 4 fois aussi longues que larges. Soie 
lat4rale exteme ins&ee un pen en avant du uiiKeu de la branche. Soie 
apicale exteme assez longue et tres amincie : elle est plus courte que 
la soie apicale interne. Soies apicales m4dianes a pennation 14gerement 
]i6t4ronyme. Pattes naratoires a brandies tri-articiLl4es. Pormule des 
4pines 4.4.4.3. Epines laterales et apicales des exopodites a structure 
lanceolee. Article terminal de Tenp. 4 court et trapu ; an lieu d’epines 
il porte deux soies apicales plus longues que Tarticle, la soie interne 
d4passant un peu en longueur celle de la soie externe. Lamelle basale 
de la quatrieme paire de pattes munie de fines soies, a bord fibre 14g&rem- 
ent sinueux. P 6 form4e d’un seul article, 41argi en lamelle, portant 3 
fortes 4pmes cili4es et une mince soie. Bord lat4ral du cinquieme 
segment thoracique pourvu d‘une forte soie. Le r4ceptacle s4minal 
semblait cliez un des sp4ciniens ofBrir Taspect repr4sent4 sur la figure, 
mais les contours etaient tr4s indistincts et il n’est pas certain que ce 
dessin donne une repr4sentation correcte de sa structure. Ovisacs grands 
et allonges, 4cart4s du corps ; ramenes vers Y abdomen ils atteignaient le 
tiers posterieur de la furca. Dans 3 ovisacs (cfiez deux individus) j*ai 
compt4 respectivement 25, 27 et 31 petits oeufs. Male inconnu. 

J ai r4colt4, au mois de decembre 1940, deux femelles 
ovig4res dans des mares saumatres peu profondes, pr4s du bord de la 
mer a Pondicli4ry, et une jeune femelle dans une lagune Oupalom, 
faubourg de Pondicb4ry, c8te de Coromandel (Inde frangaise). 

Remarques.— Lsi, forme tres remarquable qui vient d’etre d4erite 
appartient manifestement a la sous-famille des Cyclopininae de la famille 
des Cyelopinidae, puisqu'efle poss4de une deuxi6me antenne a 4 articles. 
Pat suite de sa palpe mandibulaire a 2 branches et P 6 i un seul article, 
il convient de la ranger dans le genre de Vychpetta de Sam, bien qu’elle 
difffere consid4rablement h, plusieuis 4gards de I’espice pour laquelle a 
4t4 cr44 ce genre, espSce unique connue jusqu’i pr4sent, pour autant 
que je le saohe, le Cyclopetta diJfkiUs de Bars. 


Cyclopetia orientalise sp. uov. 0. 
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Eucyclops farsicus, sp. nov. 

Longueur de la femelle ovigSre environ SOOji (de 769 
k 836(1).^ Ailes lat4rales du cinqui4me segment thoracique munies de 
fortes soies* Quelques individus out montr4 les bords post4tieurs des 
trois premiers segments abdominaux d4coup4s sur la face ventrale en 
petites dents ; chez d’autres, cette caract&istique n’a pas 4t6 observSe* 
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Eebord distal du quatrieme segment abdominal portant sur la face 
ventrale la rang^e usuelle de petites dpines, qni s*etend anssi sur les 
parties lat^rales de la face dorsale. Echancrure anale pour\n3e de petits 
poils tres fins. Branches de la fiirca le plus souvent bien divergentes, 
en moyenne de 3*74 fois aussi longues que larges. Serra tr^s courte, 
compos6e de 2 it 7 petites spinules, piaoees k proximitfi de la soie laterals 
externe ; les spinules les plus distales semblent parfois un peu plus 
longues que les autres. Soie dorsale de longueur interm6diaire entre 
celle de la soie apicale externe et celle de la soie apicale interne (longueur 
moyenne 54[x). Soie apicale externe assez forte et grosse, munie de oils 



Fro. 2*-^Euoyctop3 farsiciis^ sp. uov. 

a. $ P 5 et segment genitnl. face ventrale ; 6. ? Do. Antre exemplairo ; e. ? Segment 
anal et furca, face dorsale ; d. $ Do. Autre exemplaire ; c. ? Bndopodite et lamelle basole 
P 4 ;/. $ Do. Autre evemplairo ; p. c? P 5 et P 6. 


courts ; soie apicale interne oonsiderablement plus longue que la soie 
apicale externe (rapport de 1*58 : 1 i 2*03 ; 1 , moyenne 1*79 : 1). 
Les deux soies apicales mSdianes r^guli&rement pourvues de oils de 
longueur moyenne, trSs series sur les parties distales. Premifere antenne 
k 12 articles, rabattue elle atteint le milieu ou le tiers post4rieur du deuxi« 
feme segment thoracique. Sur les trois derniers articles se trouve une 
membrane hyaline fetroite et entifere. Formule des fepines 3*4*4*3 Les 




90 


Reiouls of the ludiavt Museiiou 


[Yol XLIIT, 


epines laterale'^ el apieales ties pattes natatoi^e^ montrent des bonis 
aiTiincis et etaleb, structure decrite rVabord par Saia chez E, euacniithm. 
Article terminal de Tenp. 4 plus de deux fois auasi long que large (rap- 
port moyen. 2*24 : 1). Les deux epines apieales de cet article offrent 
aussi Tapparence en lancette d^jit mentionn4e, qui peut cependant 
gtre peu dvidente chez rapine apicale interne par smte de la torsion 
qu’elle presente le plus souvent. Cette 6pine est en g^n6ral 14geremen^ 
plus longue que Particle qui la porte (rapport moyen ^pine apicale 
interne : article 1*06 : 1), mais eUe d6passe toujours consid6rablenient 
en longueur celle de TSpine apicale externe (rapport moyen 6pine apicale 
interne : 6pine apicale externe 1*32 : 1). Lamelle basale de la quatneme 
paire de pattes pourvue des lonoues soies usuelles. P. 5 ressemble a 
celle (^lE, agUoides ; la largeur de T^pine interne est environ deux fois 
celle de la soie mfidiane. Receptacle seminal montrant le plan general 
usuel du groupe ; deux aspects differents sont representes sur les figures. 
Ovisacs peu volumineux, trfes legSrement ecartes du corps ; ramenes 
vers Tabdomen ils atteignent le plus souvent le tiers anterieus ou le 
milieu de la branche de la furca. Ils contiennent de 4 a 6 gros oeufs. 

Male, longueur moyenne 642p,. Branches de la furca paralieies, sans 
serra ; rapport moyen entre la longueur et la largeiu' de 3’47 : 1. P 6 
formee d' une epine interne, forte mais courte, qui peut atteindre le 
bord postfirieur du deuxieme segment abdominal, d’une soie mediane, 
le plus souvent un peu plus longue que Tepine et d’lme mince soie 
externe de direction oblique. Longueur moyenne de I’^pine interne 
28u. 

Habitat , — ^Un 4tang d’eau douce k vegetation abondante k Baba 
Hadji, locality situ4e a 30 kilometres au sud de Chiraz (province de 
Pars), h une altitude d'environ 1500 m. R4oolt4 au mois de mars. 

Retnarques, — Pour autant qu'il me soit connu aucun Eucyclojps n’a 
4te pr4sent4 jusqu’h present avec lequel Fespece qui vient d’etre d4erite 
puisse etre compar4e. Kiefer a bien fait connaitre un Eucyclops a serra 
tres courte et poss4dant des epines de Fenp. 4 montrant un aspect en 
lancette YE. pemixtiis, trouv4 dans le Pendjab, et Kiefer dit avoir 
retrouv4 cette meme forme chez des animaux rapport4s de 6 localit4s 
de FEst de Java [d'apr^s la figure No. 48 les 4pmes en question ont 
cependant une apparence ordinaire, tandis quelles sont tr4s “ lanc4o 
14es '' BUT la figure de la description originale (Kiefer 1928).] La struc- 
ture de la furca et de ses appendices, ceUe de Farticle 3 de Fenp. 4, celle 
de P 6 etc. montrent cependant qu’il s’agit d'une forme nettement dis- 
tincte d’ E. farsiuus, Chez E, pemixtus la premiere antenne eSt plus 
courte, Farticle terminal de Fenp. i beaucoup moins allong4, F4pine 
apicale interne bien plus longue par rapport h Farticle ; F4pine de P 6 
eonsid4rabIement plus longue et effiJ4e. Une caract4ristique tr4s 
frappante qui permet au premier coup d’oeii et sans autre examen de 
distinguer FJB, farsicus non seulement du E. pemiaius mais aussi de la 
forme suivante, e’est la structure de l'4pine apicale externe de la furca ; 
eourte, grosse et presque obtuse, h oils tres courts chez E.farsidis^ 
bien diffSrentede F4pine apicale externe longue et amincie figur4e par 
Kiefer chez B. pemixtus. 



Eucyclops farahus^ sp. nov. 


im.i 


K. Lindbeeg : Cydopoides nouveaux. 
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Records of the Indmi Museuta, [ Vol. XLIII, 

Eucyclops ruttneri forma elburziensis, nov. 

Descnptioii . — ^Ijongueur de la femelle adulte de 760 a O-iOfi. (moyemie 
de 8 individus 862ix). Ai^es laterales du cinqui&me segment thoraciqne 
portant de fortes soies. Une indentation du bord post^rieur des trois 
premiers segments abdominaux a et^ observ^e cbez quelques exemp- 
laires, mais elle ne semble pas ^tre constante. Quatridme segment 
abdominal muni sur la face ventrale du rebord post4rienr d’une rang6e 
de petites epines. De trSs fins polls ^'aperfoivent an fort grossissement 
an niveau de Techancrure anale. Branches de la furca plus ou moins 
divergentes, en moyenne de 3-63 fois aussi longues que larges. Serra 
rudimentaire, compos4e de 4 a 10 spinules, dont ies plus distales sont en 
general 14g4rement plus lonsues que les autres. Soie dorsale (longueur 
moyenne 52a) le plus souvent plus courte que la soie apicale externe. 
Celle-ci assez longue et efflee (longueur moyenne 60a), portant de longs 
oils. Rapport moyen entre la longueur de la soie apicale interne et 
celle de la soie apicale externe de 1*35: 1. Les deux soies apicales 
m4dianes niunies de long«> cils dont la disposition plus lache que chez 
Tesp^ce pr4c4dante se voit sur la figure. Premiere antenne a 12 articles, 
rabattue elle atteint le bord post4rieur du premier segment c^phalotho- 
racique et parfois le milieu du deuxidme segment thoracique. Trois 



demiers articles pourvus d’une membrane hyaline 4troite et enti&re. 
Les 4pines des branches des pattes natatoixes ont toutes une structure 
ordmaire ; chez aucun des 8p4cimens examin4s je n^ai vu une apparence 
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lanc6olee. Formule des Spines 3.4.4.3. Article terminal de Tenp. 4 le 
plus souvent k pen prSs 2 fois aussi long que large (rapport moyen 1-98 : 1 , 
mais amplitude de variation trSs grande allant de 1*68 : 1 a 2*40 : 1). 
Epine apicale interne toujours considerablement plus longue que 
rarticle (rapport moyen Spine upscale interne : article=l'23 : 1) ; elle 
est aussi beaucoup pliA longue que TSpine apicale exteme (rapport 
moyen Spine apicale interne : Spine apicale exteme=] 71 : 1). Lamelle 
basale de la quatrieme paire de patte munie de longues soies sans carac- 
teres distincttfs. P 6 ressemblant a celle de Tespeee prScSdante ; largeur 
de rSpine cependant parfois encore plus considSrable, pouvant atteindre 
2*5 fois celle de la soie inSdiane. Deux aspects un peu diffSrents dii 
rSceptacle seminal ont etS observSs Sgalement cliez cette e&pSce et ont 
ete reprSsentSs sur les figures. Ovisacs plus volumineux que cbez E. 
faisicus, ISgSrement ecartSs dii corps ; ramenes \'ers Tabdonien ils 
dSpassent souvent TextrSmite de la fuica. J’ai comptS de 4 ^ 15 oeufs 
dans chaque sac ; en moyenne il y en a eu de 7 a 8. 

Male, longueur moyenne 722ti. Branches de la furca paralleles ; 
3 ou 4 petites spinules se trouvent placees k peu prSs sur le meme niveau 
a proximitS de Tinsertion de la soie latSrale exteme. Les branches de la 
furca Staient chez les 3 individus examinSs moins de 3 fois aussi longues 
que larges. P 6 composSe d’une forte Spine interne qui, chez les 3 spSci- 
mens, atteignait ou dSpassait ISgSrement le rebord postSrieur du deuxi- 
Sme segment abdominal ; d'uue soie m4diane plus courte que r4pine et 
d’une mince soie exteme. Longueur moyenne de Tepine interne 43{ji. 

Habitat. — Des mares de torrent d4pourvues de vegetation a Derbend 
(Ch4miran, 14 kilometres axi nord de Teheran) et a Pasqaleh (2 kilo- 
metres plus an nord), ces deux locaUtes se trouvant sur le versant sud 
du massif de TElbourz, a une altitude d’environ 1350 m. E6colt4 en petit 
nombre au mois d’oetobre. 

Bemarques.’-La, forme dont il vient d’etre question ressemble 
certaines autres esp^ces peu connues, dfcrites d’apr&s des sp4oimens 
uniques ou de nombre riduit et rapport6es de locality isolSes ou de 
regions cicconscrites. II s’agit d’animaux ressemblant beaucoup a 
de pet its E. sermlatus (Fischer) mais poss4dant une serra se rdduisant 
k un tr4s petit nombre de spinules. Du E. ^adjebensis (Kiefer), recolt6 
au Maroc, notre esp4ce semble se diEKrencier par la largeur moins grande 
de I’epine de P 5 et pax* Tepine ventrale plus longue de P 6 chez le male. 
E. defecfiis Tundberg, trouve dans I’lude centrale, poss4de aussi une 
epine de P 5 plus large et il a des branches de la furca plus longues, 
L’espece qui lui ressemble le plus a juger d’aprSs la description et les 
figures est E. nOtneri Kiefer, de Sinnatra et de Java. Cependant il ne 
semble pas admissible de Tidentifier avec celui-oi: la structure de la 
cinqui&ne patte en diffSre, notamment en ce qm concerne Tfipine et 
aussi la configuration de Particle terminal de Fenp, 4, dont rapine apicale 
interne est consid4rabIement plus longue que Particle chez elbuTziensis, 
tandis que cette 4pme 6gale parfois en longueur celle de Particle ou ne la 
d4passe que 14g4rement chez E. mttnerL Cependant, par suite des grandes 
analogies, il est pr4sent4 ioi comnqe une forme d^E. ruttneri, mais cela k 
title provisoire, k cause de PimpossibilitS dans laqueUe je me trouve k 
comparer les deux formes. Dans le cas d'ane 4tude comparative de 



Ei4(*!irlojts mUven forma elhurziem^iit, m>v. 
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materiel suffisant il faut 6videmnieiit admettre aussi la possibilite d’ 
arriver a la conclusion, soit, que les deux formes sont identiques, soit, 
qu'ii coDvient de les s^parer comme des especes difF^rentes ; et peut- 
etre cette derniere Eventuality sera-t-elle la plus probable. Les Cyolopi- 
des de vastes rEgions de Tlnde sont maintenant assez bien connus, mais 
jusqu a prEsent je n’ai trouve nulle part dans Tlnde un Eucyolops 
ressemblant a E, riUtneri. Consequemment Tagent de liaison geogra- 
phique, pour ainsi dire, semble manquer entre les animaux des deux 
rEgions respectives, les lies de la Sonde sous TEquateur et le Nord du 
plateau de Tlran dans la latitude 36^, rEgions de caracteres bien opposEs. 
Du reste, ce ne sera bien entendu que le jour quand nous oonnaitrons 
completement les nombreux Eucydops du globe entier qu’il sera possible 
d’assigner leur place rEelle aux divers Eucydops k serra rudimentaire 
qui ont EtE mentionnEs ici. 
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SILUROID FISHES OF INDIA, BURMA AND CEYLON 


By SuNDEB Lal Hoba, DBr., F.R.S.E.. F.N.T., AssiitaiU Suyerwtan- 
dent, Zoological Suivey of India, Calcutta. 

XI. Fishes op the Rchilbeid obneba SiwM}i’A3,(r.isirs Hob\, P-Mirocn- 
Tjsop/rs Bleekeb. PnoE^'TROPiirmaY^ Hoea, ahd Anu Gbav. 

As the family Schilheidae is represented bv several genera in the 
Ethiopian and Oriental zoogeoaraphical regions, it was intention 
to give a comprehensive account of the classification, distribution, 
ecology and evolution of these fishes, but considerable difficulty was 
experienced in carrying out this plan, partly owing to the great confu- 
sion that prevailed in the taxonomy of the Indian genera and species of 
this family, and partly becau.'C of the absence of African material in the 
collection of the Indian Museum for comparison with the Indian forms. 
Accordingly, the Indian genera have now been revised one by one and 
the generic limits of Euirofnchthp Bleeker® [E. goongwarep (Bytes), 
E. vacha (Hamilton) and E. munm (Hamilton)], ClupsoMa iSwainson® 
[(7. garm (Hamilton), G. prateri Hora and 0. montam Hora], Bilonia 
Swainson^ [jS. silondia (Hamilton)], Paugasins Cuvier and Valenciennes^ 
[ Pangasius pangasius (Ham.) ] ; Eelkophagvs Bleeker® and Phtytropius 
Hora’ have abeady been elucidated. The taxoncrav of the Indian 
species included in these genera has also been dealt with. This article 
deals with a systematic account of the remaining Indian genera of the 
Schilbeidae. 


Keg to the Indian genera of Sehilbeidae. 

1. Two barbels (raaxiUary) ; teeth caiiiniform ; air- 

bladder^ greatly roducod .. .. .. t/'a SwaiUion, 

IT. Four or eight barbels. 

A. Four barbels ; one pair maxillary, ono piiir mandi- 
bular. 

1. Caniniform teeth in ja^s; air-bladder gioatly 

reducedt without any caecum at the posterior 

end .. .. .. .. Ft thmo pn nqn bun EoTJi. 

2. Small, villiform teeth in jaws; air-bladdei** 

large or of moderate si/^e, usually with a caecum 

at the pejsterior end .. .. .. Pawf/asiVs Cuv. & Val. 


1 Hora, S. L., Cwr. 8ci. V, pp. 352, 353 (1937). 

^ Hora, S. L., Jourrt. Bonibay Nat. Hht Boc. XXXIX, pp. 431-416 (1937), 
3 Hora, S. L., ibid. XXXIX, pp, 659-678 (1937). 

*Hora, S. L., ibid. XL, pp. 137-147 (1938). 

6 Hora^ S. L., ibid. XL, pp. 365-366 (1938). 

3 Hora, S. L., Bee. Ind. Jfwa. XXXIX, pp. 235-240 (1937). 

’ Hora, S. L., Joum. Siam. Soc. JNat. Hist. Suppl. XI, pp. 39-46 (1937). 

8 Naar, K. K., Bee. Ind. Mm. XL, pp. 5-11 (1938.) 

» Nair, K. K., iUd. XXXIX, pp. 117-124 (1937). 

[ 97 ] 


93 


Itecor*h of the Indian Mmeum. 


[ VoL. XLIII, 


B. Eight harhilb , one pair niiMPars* two pairs mandi- 
b'lhr, one pair n^^al 

1 Teeth on palate in t'wo small iMdely separated 
patches, sometimes connected a linear senes 
a Rai ed doi^al present , au-hladder lar^e, 

forming blister-like aieas abo\e pectorals Pseudeuiroj^ius Blkr 
I Raj td dorbal piesent ; air bladder^ greatlj 
T^educed, iubitlar, paitlj covered h\ 
bone . . ,, Aiha Gray 

2 Teeth on palate m four distinct contiguous 

patches or in a broad band sometimes inter- 
rupted in the middle 

a Teeth on palate in four distmct patches , air- 

bladder of moderate size . Pioeutiojpitchthys Hora. 

h Teeth on pilite m tvto e\tensne patches 
separated in the middle or m a contmuous 
horse- shoe- shaped band 
i Ma\illdr\ and i»alatiiie teeth greath pro- 
duced b*ck\vrrd<* at the ‘'ides , air bl<» elder® 
cnath reduced, tubular . EutropuLhfhv6 Blkr 

11 Ma\illar\ and j^ahtiue teeth not pioduced 
backwards , a i bladdei® greatU reduced, 
but not tubular . Clnptsomn Swamson 

Silonopangasius Hora. 

1937. iSiZonopanyffbUcs, Hora, 5ci. V, p 352. 

The genus Stlonopangasiv^ was proposed for Agmeioms cJiildreni 
Pykes.^ This species, as I understand it, possesses caniniform teeth in 
the jaws and a pointed lower jaw, as in and four barbels — one 



Tt\t-fig. 1 . — SiilonopangasiUB ch^ldftm (Sykes). 

a. Dentition : X 3 ; />. Air-bladdei • X 3 ; Lateral view of a specimen from the 
Bhavani Rivor : X 


1 2fiwr, K. K., Sfc. 7nd. Mub. XL, pp. 185, 186 (1938), 

* Nair, K. K., i6ki. XL, pp. 183-183 (1988). 

» Nair, K. K., %bid. XL, pp. 186, 187 (1938). 

♦ Sykes, W. H„ Trans, Zool, 8oc London TI, p. 373 (1841). 
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pair maxillary and one pair mandibular — as in Pangasius Tbe air- 
bladder, though small and somewhat thick-walled, is considerably larger 
than that of Silonia ; it is oval in outline with the longer axis transverse- 
ly disposed. On account of the structure of the air-bladder and the 
presence of a pair of mandibular barbels this species cannot be referred 
to Silonia or to Pangasws and has accordingly been placed in a separate 
genus. 

Ageneiosus child) eni was characterised by Sykes as follows : 

“ An Ageneto8u% Tvithout cnn ; 'witb. the first ray of the dorsal and pectoral fins 
serrated on the interior odjoje only : with eight lays in the dorsal and 43 in the anal fin ; 
-nith two shaip lobes to the tail, the upper being somewhat the smallest.” 

Sykes mentioned the length of his specimen as 18 iaches and remarked 
‘‘ flesh sweet and juicy, but not firm As regards the affinities of his 
spicees he stated. 

“ A compaiison of my diawing with the desciiption of Aqene^o6ll8 mino of Dr. Hamil- 
ton’s ‘Fishes of the Ganges will show how many features theie are m common between 
it and the Panee ; but its height and compressed body, and the extent of the anal fin, 
at once fix the latter as a distinct species Found m th e Mota Mola liver, at Poona. 
Pimelodua stloitda (sic) of Buchanan Hamilton (Tab. VII, fig. 50) is also an Ageneiosus,"* 

The serrations along bhe anterior borders of the dorsal and the pec- 
toral fins are obviously incorrectly shown in the figure of the species 
which most probably served for Sykes’ description. Serrations are 
invariably present in Siluroid fishes along the inner borders of the spines, 
and the outer border may be smooth or seriated. 

Jerdon,"*- who included this species in his hst of fishes of Southern 
India, referred it to the genus Silmdia and remarked : 

“ I have very little doubt that this is a true Stlundia, and perhaps the 8. Qangetica 
though Sykes says theic arc no cun, for it appeajs that the two small cirri which are 
present in that fish aie made out somoUmes with difficulty ” 

Gunther^ included Sykes’ species in the synonymy of Silondia gange- 
tica without any comments ; while Day®, when describing SiluQtdia 
syhesii, made the following observations regarding this species : 

“ Sykes states that this fish is termed Punee Mahr and Sillun m the Deccan, that 
it is without ctrn, and also that the first bony ray is ‘ serrated * on the anterior edge ”, 
such beuig also shown in the figure. This last observation leads me to believe that he 
described from the drawing, which seems to ha^e maxillary baibels indistinctly maiked. 

“ The long maxillaiy barbels of this species [8. syJcesiil at once serve to distinguish 
it from the 8 gangeftca, C. V.” 

The air-bladder of 8. syhesii is described as “ transverse, not enclosed 
in bone.” 

Day also referred to the presence of the mandibular barbels in 8, 
syTcesii and their absence in 8, gangetica and came to the conclusion 
that no generic importance should be attached to this character. The 
generic distinction between the two species, however, rests mainly on 
the character of the air-bladder. 

I have examined several examples of Silonopangasius childreni 
(Sykes). Three specimens (Nos. 1230, 1285, 8903) were purchased from 
Day and two out of these are labelled in Day’s handwriting as Sihindia 
sykesii ; these are 123 mm., 180 mm., and 200 mm. in standard length 

^ Jerdon, T. C., Madras Journ, lAU, <b 8ci XV, p. 340 (1849). 

» Gunther, A., Cat Fish. BnU Mua, V, p. 85 (1804). 

^ Day, F , J(mm. Linn, 8oc. Zodl, XH, p. 689 (1876). 
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xespectively. Eecently 3 adult specimens were received from the Mota 
Mola river, the type-locality, and in 1918 the late Dr. N. Annandale had 
collected a large number of young specimens from the edge of the Goda- 
vari river at Rajahmundry in the Madras Presidency. So far as is 
known at present, the species is found in Deccan only. 

As a result of the examination of the above noted material I am 
fully convinced that Day’s Silundki syhesii is synonymous with Sykes’s 
Ageneiosiis chklrenL Tlie following table of measurements gives some 
idea of the range in variation of proportions, etc. 


Measurements in millimetres. 



Bhavani B. 

Goda- 
vari B. 

iladras. 

Dcccan, 




Poona 


Total length . . 

256-0 

165-Cl 

81-0 

f — 

220-0 

332-0 



323-0 

3000 

Stafulard length 

109-0 

1S8-0 

01-3 

197-0 

170-0 

271-3 

123-5 

271-3 

255-0 

235-0 

Length of liead 

50-0 

Sl-0 

16*0 

45-0 

42-0 

63-0 

2S-S 

64-0 

57-0 

55-0 

Width of head 

31-0 

18-0 

11-0 

25-0 

33-0 

400 

15-0 

85-3 

83-0 

20-0 

Width of body 

26-0 

14-0 

7-3 

20-0 

17-0 

30-0 

11-0 

38-0 

30-0 

250 

Height of body 

49-0 

30-0 

13-3 

40-0 

37-0 

57-0 

21-5 

62-0 

57-0 

. 55-0 

UiometeT of eye 

13-2 

0-3 

5-5 

13-0 

12-5 

17-0 

0-0 

17-0 

16-0 

14-8 

Intcrorbital width .. 

21-0 

10-0 

5-5 

15*3 

13-0 

21-0 

10-0 

21-0 

19-0 

180 

Length of snout 

17*0 

12-0 

5-0 

150 

14-5 

21-0 

9-0 

23-0 

20-0 

100 

Length of anaxillary barbel 

12-0 

11-0 

12-0 

16-0 

15-5 

2S'0 

15-5 

31-0 

26-0 

25-0 

Length of mandibular barbel .. 

1*0 

1*2 

3*5 

4*0 

5*0 

0-0 

5-0 

9-0 

7*0 

6*5 

Length of 43oTsaI spine 

32^0 

20-0 

9-0 

D. 

D. 

38-0 

19-0 

3S-0 

D. 

D. 

Length of pectoral spine 

36-0 

22-0 

11-0 

35-0 

33-0 

40-0 

21-0 

52-0 

48-0 

45-0 

Least height of caudal jjeduncle. 

18-0 

11-0 

5-0 

16-0 

13-5 

20-0 

10-5 

25-0 

20-0 

20-0 


Psradeiitropiiis Bleeker. 

The genus Pseudeutropius was proposed by Bleeker^ in the group 
Fangasii to accommodate Evtropvtis brachypopteTus Blkr. and was 
characterised as follows : 


“Cirri 8, nasales 2, suprauiaxillares 2, inframaxiHares 4. Dentes nxaxillis pluriseri- 
ati. Dentes vomerini in vittam ttansversam dispositi, palatini distincti ntdii. Cirri 
inframaxiilares oxanes nxargini maxiilae anteriori valde approsimati. B. 10.” 

A year l^r Ble^er^ revised this definition and stated “Bentes 
vomero-pSalatini in. vittaia transversam indivisam dispositi,” 

Th6 chief points of difference between Mvtropms and Paeudeuiropius 
are : (i) The mandihnlaT barbela are situated at a considerable distance 
from the anterior mar^ of the lower jaw in Eutropius and close to the 
margin in Pseudeutroptva. (ii) la. Evtropvus the mandibular barbels are 
placed one pair behind the other, whereas in Pseudevtropim both the 
pairs are in a more or less str^^t line, (iii) The vomerine and pala- 
tine' patches of teeth are di^inct, though ■ coritignons, -in Eulropmsi 
while in PseuekvfyropiVia the yomero-palatine patches are traneverselv 
..disposed, rad .the vomerme:teeth are indisrihgufehable ffoni ^e pala- 
teeth; . ■. , . /, 


7 — ■■' l l- - . . . ... — ■ . . . - ■ ' • 

I £■’ SIV, p: 39S (1862). 
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A study of the descriptions of the species included by Gunther^ and 
Day^ under Psendeutropius shows that they paid little attention to the 
limits proposed by Bleeker for this genus with regard to the dentition 
of its members. For instance, in the sis species referred by Gunther 
to this genus the vomerine teeth are stated to form a very narrow 
band, which is angularly bent, and continuous with the palatine teeth 
in P. brachjpoptems, the t}^e of the genus and of which Gunther had a 
typical specimen from Bleeker’s collection ; while the dentition of 
P. other inoides, P. mitchelli and P. goongwaree is not described. In 



Text-fig, 2. — Psevdeiiiropius Bleeker. 

a. Air-bladder of P. atherinmdes (Bloch), from a specimen 53 mm. in standard- 
length ; X 4f ; c. and d. Dentition of three specimens of P. atherinoides (Bloch), 57 mm., 
74 mm, and ioO mm, in standard length respectively : 6 : X 6 ; c : and d ; x 4 ; e. Dentition 
of type-specimen of P. brachypopterus (Bleeker) after a sketch by Mr. J. R. Korman; f. 
Dentition of P. mitchelli Giinther after a sketch by Mr. J. R. Norman ; g. Dentition 
of a specimen (No. 430} of P. mitchelli Guntlier, 96 nun. in standard length ; h. Lateral 
view of a specimen (Cat. No. 502) of P. aihemioides (Bloch). 


P. fnegalops^ the teeth of the vomer form two quadrangular patches, 
which are separated from each other by a linear groove : the palatine 
teeth form a cuneiform band which is subcontinuous with the vomerine 
teeth,’’ In P. longimanus^ ‘Hhe vomerine btod is interrupted in the 
middle, each half being subcontinuous with the palatine band.” Taking 
into consideration the character of dentition it is clear that Whereas 
there is contiderahle similarity between P. megalops and P. 
both of these differ froStn P. hrackypopteruSy and should not be included 
under Psmd^ro^us (sensu stride). 

f Gunther, A., Off#. Rnf. iftta. V, pp; 6S-61 (18^). 

, * Day, /ndio, pp. 470^4^ (1877}. 
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Day in his “ Fishes of India ” included seven species under Pseudeu- 
tropius ; of all of these I have examined specimens determined by him. 
Though there are inaccuracies in his descriptions and figures of the denti- 
tion of the various species, I shall, for the point under discussion, 
refer to the account as given by him. In P. goongwaree, the teeth are 
“ in a wide pyriform band wider than those in the jaws, the vomerine 
and palatine groups touching, but the two vomerine patches having 
a short interspace between them/’ In P, taakree, the vomerine and 
palatine teeth are in distinct patches. In P, acutirostris, the teeth are 
“ in two minute patches on the vomer, and of the same character on the 
palatines, which are not continuous with those on the vomer.” In 
P. muflus, the teeth on the vomer and palate form an almost uninter- 
rupted semilunar band.” The teeth on the palate of P. syhesi are “ in 
two distinct patches.” In P. aiherinoides, there is “ a narrow, unin- 
terrupted, crescentic band across the palate,” while in P. garm the teeth 
are in a semilunar band across the palate, those of the vomer conti- 
guous to those of the palatines, and each patch being semicircular inter- 
nally : sometimes the two vomerine patches have an interspace between 
them.” The great variation in the dentition of these species clearly 
shows that Pseudeut)opius^ as recongnised by Day, is a composite genus. 

It is also clear from‘ the above that dentition alone is not sufficient 
for the proper differentiation of the genus Psexideutropius, I have, 
however, found that if this feature is coupled with the nature of air- 
bladder, it is possible to differentiate and define more precisely this and 
the allied Schilbeid genera occurring in India. 

For determining the precise limits of the genus Pseudeutropius, I 
requested Mr. J, R. Norman to examine the type-specimen of Pseudeu- 
tropius brachypoplerus, the tjrpe of the genus. He sent me a sketch of 
its dentition (Text-fig. 2e), and remarked that the specimen is in a 
poor condition and, in consequence, he had great difficulty in making 
out the outlines of the tooth-bands. According to Weber and de Beau- 
fort^ the dentition of P. bruchypopterus consists of Minute teeth in 
narrow bands on the jaws ; on the vomer in two small patches connected 
by an angular line of teeth Unfortunately no accoimt has so far been 
published of the air-bladder in this species, but it seems probable that 
it is a large, thin-walled structure which laterally comes m contact with 
the skin and forms translucent, blister-like areas above the pectoral 
fins. Weber and de Beaufort {op. dt.) described another species of 
Psefudevtrtypius — P, moohriburghae-- from Sumatra in which they found 
** Teeth minute, in the jaws in a narrow band, on the vomer in two widely 
separate elliptic patches,” Its figure shows the translucent area above 
the pectoral fin, though there is no reference to the nature of the air- 
bladder in the description. 

As judged from the material in the collection of the Indian Museum, 
it seems that Ps&udevtropius is represented in the Indian waters by 
P. aihmmides (Bloch)^ and P. mUcheUi Giinther^ ; both the species 
possess vomerine teeth in two distinct patches which may be small or 


Weber M. and Beaufort, L. P. de, Fish. Indo-Austral. Arckipel II, p. 249 
Bbch, M. E,, Naiurffes, Atuitand. FUche Vm, p. 48 (1794). 

Giitttber, A., Cat. F*sk. Brit. Mus. Y, p. 69 {1864} 


1941.] 


S. L. Hora : Sihnoid Fishes of India, 


103 


extensive but are always narrow, and a large air-bladder free in the 
abdominal cavity (Text-fig. 2a). As there appears to be a considerable 
confusion regarding the specific limits of the two species I give below 
their brief history and chief taxonomic features. 

Pseudeutropius atherinoides (Bloch.) 

P. atherinoides was described from Tranquebar, but later Hamil- 
ton^ described two species from Bengal — Pimelodns unia and P. angius 
— ^which have rightly been regarded as synonymous with Bloch’s species, 
Hamilton himself pointed out the close afiinity between P. urua and 
P. atherinoides, P. a'ligius, with brilliant colour markings, is only a 
colour form of P. atherinoides. Valenciennes's^ Bag) us exodon is undoub- 
tedly the same as Day’s Pseudeutropius acufuostiis.^ The former was 



Test-fig. 3. — ^Ventral surface of the anterior part of head of three specimens of 

Pspudeutropivs atherinoides (Bloch), shoeing stages in the prolongation of the upper 
jaw and the development of teeth. 

o. Standard length of specimen 39 mm. : x 10 ; 6. Standard length of spedmon 64 
mm, : X S ; 6. Stan&rd len^ of specimen 100 mm. : X 5J. 


» Hamilton, Pish. Ganges, pp, 177, 180, 377 (1822). 

® Valenciennes, A., in Bdanger Voyage Ind. OthenU ZooL, p. 386 (1831). 
«I)ay, F., Proc, Zool. Sor, London, p. 618 (1869). 
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described from Bengal whereas the latter is stated to be common in the 
Tnawaddy and other large Burmese rivers. The differences in dentition 
and colouration noticed anionsj individuals of this species seem to indicate 
sexual dimorphism but the material is insufficient for a proper elucida- 
tion of this proldein. In the collection of the Indian Museum there are 
specimens showina various stages in the eloneation of the upper jaw 
and in one example from the Simderbans typical ffcwfzrosfr^s-condition 
of the snout is present. Though the fiaure of Bagnis exoion is rather 
poor for the determination {»f the species, the description of the denti- 
tion Iea\ eb no doubt about its identity. It runs as : 

Xtuib liii donnouto cctn* cjntK'te cV£todo/i^ nni \tut dire hora dents, paice qti 
elie < iractdise n<»Tal>lemtnt le- d« nts a(lh»'n*ntts ^ de larges plaques 

lu bout <lu museui, d«. inanitie a depas'aci entieiei‘Rnl b inathoiie infeiieure,” 

(Jhaudhuri^ described a new variety of P. atheriaoides from young 
specimens with the characteristic colour bands. “ A narrow spiral 
corrugation on che^t in the variety imlkeri is an artifact due to the 
action of the jneservative u^ed. The eyes are never subcutaneous in 
this species, and Chaudhuxi's description is inaccurate on this point 
also. 


Pseudeutre^ius imtchelli Gunther. 

Pseiidcutiopius unlchelli wa^^ debcribed by Gunther^ from two young 
specimen^*, “ Three and a half inches long collected in the Madras 
Presidency, tnfortimately no specific locality is mentioned. In 
1866, Day^ regarded it as a synonym of P. sykesi ( J erdon) and remarked : 

Bj no means laie in the liveis of ilahibar. In 1\\ o *pecimeiit> the adipose fin was 
eusent. TjciJiatJ<> K' s<m<e atddent ; probably liom bome such deformed specimen 
l>r. Jerdon destnbed the Schilb* 

In his Fifihcii of Malabar^ he reaffirmed this view and stated that the 
species grows to above eight inches in length. Gunther in the Zoologi- 
cal Recoid for the same year (p. 199) made the following observation 
under PffeudeuUopins nutchelU: 


I Maialtat, p. that ho bag no doubt Mr. Jerdon 

aeatnoea ixh> ^Sc/ulh^ from an example T^ithout a«bpo.se fin, it must, even in that 

f ate, apjjear ^loubtlul t^hether the fi^h h identical 'W ith P. mttJif Hi. If he cannot verify 
to assertion in the eaanuiiation cl the fypical specimen, he has no right to exchange 
tJie name oi a tv ell-detei mined siiecies for that oi a dcubttnl one, 


Day s reply to the above is contained in a footnote on p. 423 of his 
F 26 hes of India where after referring to Gunther's observations he re- 
marks . Jerdon had described the species fifteen jxars before Dr. Giin- 
ther, and sufficiently well for my recognizing it at a locality where he 
found it”. 


. ^ description"* of Schilhc sykesii is of a generalised 3 

insufficient for the detennination of the species. Jerdon's 


nature ana 


B. L., P#r. Ind. Muft. VJI, p. 4U (1912). 

Gunter, A., Cai. Fish. Brit. Mus. T, p. 59 (1864). 

Day, F., I^oc. ZooL Boc. London^ p. 289 ( isb). 
is as de&c-nption of ;SV^i76t ayhsii {2!adras Jonrn. Lin. Lei. XV, p. 336, 1849) 

hjilf* ^9*^^ 5 compressed, its width being about 

Itn times in the head ; maxillary oiiri roach the ventral 

auer stro^ly so , anal fin about one-third of length of bodv— -D 1-6 • A 36 r obiir 

greenish above, silvery on the aides and beueathP ^ ^ 3«-coJour 
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about 6 inches in length, were obtained from the Cauvery. Recently 
I have got a large collection of fish from the same river made by Prof. 
C. R. Narayan Rao. There is a specimen in this collection which I 
refer to Jerdon’s species. A thorough examination of this specimen and 
its comparison with others have shown that it undoubtedly belongs to P. 
si/kesi which has proved to be identical with Sykes' Hypophthahms 
taakree\ Of the latter I have received a large number of fresh speci- 
mens from the Western Ghats, so there can be no doubt about its true 
identity. 

The three specimens in the collection of the Indian Museum referred 
by Day to P. sylcesi are about 5 inches in length without the caudal 
fin. The vomerine teeth in these specimens are in two distinct patches 
and the air-bladder is moderately extensive and lies free in the abdo- 
minal cavity ; it also forms blister-like translucent areas above the 
pectoral fins. Mr. Norman very kindly examined the types of P. mit- 
chelli and sent me a sketch of its upper dentition. He also observed 
that the “ blister-like translucent area above the pectoral fin is indicated 
in the types of this species.” The difference in the extent of the vome- 
rine teeth of P. mitcJielli and P. sylcesi (Day me Jerdon), as figured 
above, is probably due to the relative age of the specimens. I have 
noticed this in the case of P. atherinoides also ; in the young the bands 
on the palate are more extensive and become somewhat reduced as the 
fish grows in size. From the above it is clear that Day was right in 
regarding P. mitcheUi as identical with his P. syhesiy but unfortunately 
his P. syhesi is not the same as P. syhesi (Jerdon) which has now to be 
regarded as a synonym of P. taakree (Sykes). Thus P. mitcJielli stands 
as a valid species. 

Superficially P, mitcJielli and P. aZJierinoides are very similar, but 
Mr, Norman informs me that the former has a smaller head, with the 
nape distinctly less elevated. These differences are also present in the 
specimens before me. In the adult specimens of P. atherinoides the 
snout is usually produced and bears teeth on the ventral surface. 

Giinther states that in his P. mitcJielli the pectoral spine does not 
extend backwards to the vertical from the dorsal spine. This is not 
so in three specimens T refer to this species wherein the pectoral spine 
extends beyond the base of the dorsal spine. 

Froeutropiichthys Hora. 

1937. Proeutropiiehthys, Hora, Cur, 8ci, V, p. 353. 

The genua Proeuropiichthys was proposed for such species of Pseudeti- 
tropMM-like fishes in which the vomerine and palatine teeth form four 
distinct patches ; these may be contiguous, slightly separated or widely 
apart from one another. The air-bladder is not extensive and thin- 
walled as in Psmdeutropius, but is of moderate size and lies free in the 
abdominal caviiy. 

Eu^ropius maerophihalmus Blyth was designated as the genotype of 
ProeutropiuMiys, but an examination of fir^h material from various 


1 Sykes, W. H., Trma. Zed. 8oe. LcmAm H, p. 389 (1841). 
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localities in Peninsular India has shown that it is synonymous with Hy- 
pophthalmm taakree Sykes. As indicated below, this genus seems to 
be monotypic. 

Proeutropiichthys taakree (Sykes). 

1841. Hypophtlmlwin taakree, Rykes, Tmns. Zool. A»oc. London II, p. 369, pi. 
Kiv. fig. 4. 

1840. i^chilbe Sykesii, Jerdon, Madias Jovrn, L^tt, Sci, XV, p. 335- 
1849. Bagrus taakrte, Jordon, ihid., p. 336. 

1853. Bagrus taakree, Bleeker, IV# A. Bat. Gen. XXV, p, 56. 

1860. Eutropius macrophthalmns, Blyth, Journ. As. Soc. Bengal XXIX, p. 156. 
1884. P student ropuis mcgalops, Gunther, Cat Fish. Biit. Mus. V, p. 60. 

1864. Pseudeutropius longbmnd% Gunther, 2 &id., p. 60. 

1867. Eutropius taakree. Bay, Proc. Zool. Soc. London, p. 564. 

1869. Pseudtutropiub taakree, Da\, ibid., p. 617. 

1877. Pseudentropius taakree, Baj", Fi<k. India, p. 471, pi. cix, fig. 4. 

18S9. Pseudexitropivs taakree. Bay, Favn. Brit. Ind. Fish. I. p. 138. 

1890. Pseudeutropius taakree, Vinciguerra, Ann. M?fs. Civ. Star. Nat, Oenoma 
12) IX, p. 205. 

1929. Pseudeutropius taaher, Prashad and Mukerji, Bee. Ind. Mus. XXXI, 
p. 178. 

In view of the great taxonomic confusion that prevails regarding the 
specific limits of the various species included in the synonymy of P. 
taakree, I give below a short history of each and my reasons for making 
the nomenclatorial changes indicated above. 



Text-fig. ^.----Proeutropikhthys taakree (Sykes). 

a. Upper dentition of a specimen from Burma, 126 mm. in total length : x 2| ; 
5. Upper dentition of a specimen from the Godaveri River, 136 mm. in total length : X 
3i ; c. Upper dentition of a specimen vrithout history, 119 mm. in standard length : X 
3 ; d. Upper dentition of type-specimen of Pseudeutropius longimanus Gimther. After 
a sketch by Mr. J. R. Norman ; e. Upper dentition of a specimen from Poona, 102 nim, 
in standard length : X 4} ; Upper dentition of type-specimen of Pseudeutropius megalops 
Qftntiier. After a sketch by Mr. J. R. Konnan ; g. Lateral vie«r of a specimen 
(No. F. 12131/1) from Poona: X j. 
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Sykes described his Hypophthalmtis taahree from specimens collected 
in the “ Beema river, near Pairgaon ”, and characterised it as follows : 

An Hypophthalmus^ ith 8 cirri, 2 of \vliich reach to the ventral fins ; 2 very minute 
cirri near the nostrils, and 4 on the chin, nearly as lonsf as the he^id ; with the first dorsal 
and pectoral rays seriated on the posterior edge<^, and \^ith S rays in the dorsal and oO 
in the anal fin.** 

Erom a perusal of the full description and fisfiire of the species atten- 
tion may be directed to the following other salient features of the fish : 

(i) Eyes so much on the edge or side of the head as to be seen 
in half their diameter from below.'’ 

(ii) Tail being bent downwards from the end of the second dorsal 
and anal fins.”^ 

(iii) “ Snout nearly on a line with the level of the back, which is 

very slightly raised : belly more arched than the back 

Though as judged by modem standards, this species is insufiiciently 
characterised, it is so common in the Deccan that there can be no doubt 
about its identity. I have examined large series of specimens of this 
species from Poona, Deolali, Hyderabad-Deccan, G-odaveri, etc. There 
are, no doubt, marked variations in the number of rays in the anal fin 
and also in the development of dentition, but these are hardly of any 
specific value, especially when they intergrade. Being a variable 
species, it seems to have been described by later workers under several 
names. 

Jerdon included this species in his list of the freshwater fishes of 
Southern India but gave a wrong diagnosis of the fish mentioning ‘‘ Adi- 
pose fin long, anal fin short,” In fact, the reverse of this was described 
by Sykes. Schilbe sykesii of Jerdon also appears to be synonymous 
with P. taahree as indicated above under Pseudeidrophis miteheUi Gun- 
ther {mde supra, p. 105). 

Bleeker also recognised P. iaahree as a valid species, but both Jerdon 
and Bleeker included it under Bagrus. 

Blyth described Eutropius macrophthalmus &om Tenasserim and 
characterised it as follows : 

‘‘ Of the usual form of this genus, but with remarkably large eyes, that occupy 
more than half of the height of the head. Loiter maxiUary cirri reaching to the vent, 
the four inferior cirri to case of pectorals ; spines slender, the pectoral leas so, and all 
minutely pectinated behind ; the dorsal also jagged in front for its basal half.’* 

“ D. 1.7.-A. 47 to 54.” 

Colour bright silvery infuscated along the back, with a golden lustre on the gill 
covers. Soft rays of the dorsal and pectoral infascated except at base ; also the median 
portion of the deeply forked candal, while several outer rays of the caudal above and 
below are white throughout. Ventrals and anal white ; the slender adipose fin having 
minute dusky spots. Longest specimen in.” 

Giinther® regarded this species as a doubtful form of Pseudentropius, 
while Day* considered it as a synonym of P. goonyTmreeK P have 
already shown the precise specific limits of Sykes’ goongwaree and its 
position in the genua EvtropivMiys. Though Blyth’a description of 


1 This is an arfci&ct. I have examined a specimen from Poona in which the back 
is arched as describ^ by Sykes ; it is figured here as text-fig. 4(7. 
s Gunther, A., Coi. Fifths BriU Mus, V, p. 68 (1864). 

* Day, F., Fish. India, p, 471 (1877). 

* Sykes, W. H., Trtms. Zodi, 3oc. London II, p. 389 (1841). 

* Hora, S- L., Jovrn, Botnbay BlUlo 8oCn XXXIX, p. 435 (1937). 
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the species, especially on account of the absence of any reference to 
dentition of the fish, is insufficient for its precise determination I am 
continced that tht ' larije-eye*! Euftopi^ts ' could not l>e anything else 
except the form described bv Day as P. ioohee froin Burma. Under 
P, taakree Day obseived ; “ I hare obcained In Buimah, as high as Man- 
dalay. specimens which I am unal le tt» separate from this .species, except 
that in some the pectoral spine is slight h' shorter, in other the adipose 
fin is almost or quite al>sent I have examined specimens from Pegu 
an<l Mandalay referre<l by Day to P. laal/n and also fresh specimens 
collected by Dr. B. X. Cho])ra in the Myltkyina Dlcfrict . Upper Burma. 
The latter specimens were reported upon hy Prashad and llukerji who 
remarked : 

The bamplcb before us fiom Kainaine flifrVr frou Dav’s desciiption mainly in their 
head being broader, the mi'ili.^ry barbels shorter ; the dorsal as Mell as the pectoial 
spines besides bemg derln iilated po-^t« rit il\ . aTc linel> serrated anteriiorly. Bay ‘ob- 
tained in Burma, as hiifh as ^landaKj \ tperimen*^ appnenth bel( nging to this species 
but T;vith a shoittz jiectoral bpine. It is quite pte'.ible th^t the Burmese specimens of 
P. taakrre die distinct fioiu the Indian.*’ 

The differences noted above are probably due to the large size of the 
Burmese examples in the collection studied by Prashad and Mukerji, 
for in larger speeimena from Deccan the pectoral and dorsal spines are 
granulated along the anttiior border. In smaller individuals these sera- 
tions are very fine and the outer border of the spine may appear as 
smooth. It is quite possible, however, that the Burmese race of the 
species may prove to be distinct but at the present the material from 
Burma is not sufficient to make such a detaUed study. 

Though Gunther^ doubtfully referred HypopMiahms tmh'ee Sykes 
to Evtropim. he described two species under Pnendeutivpiufi, P. tnegalops 
and P. loiigmamb, which appear to be synonymons with Sykes’ species. 
P. megalops was described from a single specimen “Six inches long. 
Godaveri at Mahadespur. Orissa. Prom the Collection of Messrs. V. 
Schlagintweit." Day^ included this species, with a query, under the 
synonymy of P. muritis, and no other author appears to have commented 
on the specific limits of this species. In order to verify Day’s conten- 
tion I sent a sketch of the dentition of • P. Mnrius ' (P have included 
in the genus EutrojiHehthys.) to Mr. J. D. 2forman of the British 
Museum and recj[uested him to compare it with the dentition of the type- 
specimen of P. mcgalops. He informed me that “ The type of this species 
[P. in^dops] has a dentition quite different to that shown in your 
sketch, so that I have given a cough sketch of this (Text-fig. if). A 
second specimen in the British Museum identified as P. megalops 
(120 mm.) has a dentition agreeing exactly with your sketch.” On 
farther enquiry I learnt that the second specimen of P. megalops came 
from North East Bengal and formed part of the collection made by 
Jerdon. 

The above information definitely clears up two points : (i) that P, 
m^hps and ‘ P. murius ' are two distinct species and (ii) that Day 
may have been misled in his conclusion on account of the wrong 
identification of Jerdon’s specimen in the British Museum. 

1 Gihith«r, A., CaU FUhu BriL V, p. 52 (1864). 

•Bay, F., Fiak. India, p. 472 (1877)- 

• Hor% S. Jottm. BotnAay Rat, Soc, XXXTX, p. 435 (1937). 
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To bring out tlie differences Ijetween P. hirgdlops and P. vmrins ’* 
I reqne&ied Mr. Noiman to compare the two specimens of P. megahps 
in the British Museum. He very kindly sent me the following note on 
this point. 

“ With rosfaid to the sptuiiiPiib ut Psnidr Utopius mafitlopb of ^Nhith the denti- 
tion is difieieiit these aic ceilamlv not of the bdine species an(l there is little doubt that 
Jeidon's speciinon has been irroiiccth named. In the t\pp of P, megahps the depth of 
the body is oj in che knsth 'without the caudal fin and the head 5, v hcreas in Jerdon’s 
specimen tlie depth is 4 and the he id 4]. Furthn the inaxiILin barbel e's:tcnds beyond 
the oiii^iti of the «uial tin ia the t^ pe and the canchl pcdniw le is hmgor than deep, whereas 
m Jordon’s spetimcn the biibel oiiU u aches the fiist quartci of the pectoial spine and 
the caudal pcduinle is about as deep as hmc. Theie aie otliei minor differences but 
these aie the moie ini])oilant.” 

In the collection of the Zooloeiral Ruivey of India, there are 4 speci- 
mens from the Godaveri River collected by Dr. X. Annandale atRajah- 
mundry which agree fairly closely with TTunther'a description of P. 
megalops, especially in the form of the dentition (Text-fig. 46). The 
proportions, length of barbels, etc. differ to a certain extent, but these 
differences cannot be regarded as specific. The nmnber of anal rays 
varies from 42 to 49. I give below a table of measmements of these 
examples, which seem to me to belong to P. taakree. 


Measurements in millimetres. 


Standard length 


.. 108*5 

103-0 

65-0 

53*0 

Length of head . . 


. . i 4*0 

21*5 

14-5 

11*8 

Width of head . . 


. . 13*5 

12*0 

7-8 

6-0 

Height of head at occiput . . 


15*5 

14*5 

10-0 

8*5 

Length of mouth 


.. 5-0 

4*0 

3-0 

2*5 

Width of mouth 


.. 6*4 

5*5 

4*1 

3*3 

Diameter of eye 


.. 7*0 

7*0 

6-0 

6-1 

Length of bnout 


8*0 

8*0 

4-9 

4-0 

Interorbital w idth 


7*5 

7*2 

4*5 

4*0 

Width of body . . 


. . 11*0 

11*0 

7-0 

3-0 

Height of body . . 


. . 20-0 

18*0 

12-5 

9-0 

Length of pectoral bpine 


,. 2 (hl 

19*0 

11-0 

D. 

Length of doisal spine 


. , 17*5 

16*0 

8*8 

7-0 

Length of nasal 1 >arbcl ^ 


. . 10-5 

10*0 

7 * 1 ) 

4-5 

Length of nuixillary barbel’^ 


. . 50 0 

40*5 

29-0 

25*2 

Length of outer mandihuki baibel 


. . 25-0 

24-0 

12-0 

10-0 

Length of inner mandibular barbel 


. . 25*5 

25-4 

13-0 

12-0 

Length of caudal peduncle . . 


. . lC -0 

14-0 

7-5 

6-5 

Least height of caudal peduncle 


.. 9-0 

S -5 

5-0 

4-0 

Commencement of dorsil fiom tip of wiout 

, . 34*0 

31-5 

20*5 

16*5 


P. longimams was described from a Skin : 6 inches long : not 
ffood state. India. From the Collection of tlie Zoological Society.” 
The main difference from P. megalops seems to consist in the number 
of rays in the dorsal and anal fins (D. 1/6 ; A. 41 for P. megahps and 
D. 1/8 ; A. 64 for P. hngimanus). I have referred above to the 
variation in the number of anal rays of P. taakree and after havi^ 
examined large series of specimens it is not possible for me to recognise 

^ Reaching to the middle of the eye-diametor. 

a The length of maxillary barbolHis very variable ; usually they extend to the end 
of the pelvic fins but ttwiy may be shorter or longer. 
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the above differences as of any specific value. Accordingly, I agree 
with Day^ that P. longmanus is svnonymous with P. taaJcree, Day^ 
was of the option that the type-«pecimen of P. longimanus was from 
the collection of Col Sykes and may have been the original of his P. 
taahree. 

At my request, llr. J. R. ’N’orman sent to me a sketch of the denti- 
tion of A loiigitnanaa (Text-fig. 4t/) and it al^ shows that the species 
is identical with P. faahrce. There are two old, poorly preserved speci- 
mens in the Indian Musmm (Cat. Xo. 509) without any locality label or 
name of donor m which the number of fin-rays and dentition (Text- 
fig. 4 c) corre'^pond with Gunther’s description of P. longimanus. 

As noted in the case of several other Indian species, the distribution 
of P. taahec is also of zoogeosrraphical interest ; it is found in Deccan 
on the one hand and Burma on the oiher, and has not yet been recorded 
from the intermediate regions. There is one lot of 6 old specimens in the 
collection of the Indian Museum (Xo. Cat. 507) which is labelled to have 
been collected at Calcutta, This record seems to be rather doubtful. 


Ailia Gray, 


The generic name Ailia was proposed by Gray as a subgenus of 
Malap^nis (vc) to accommodate his species ‘ Malaptems (Ailia) Ben- 
galensis ’ figured in the Jlhisitations of Indian Zoology, This figure is 
a copy of Hamilton's oiicrmal drawing of Malapterurus coila. The 
definition of the genus is, however, given in the Zoological Miscellany 
(p. 8, 18^1) and is as follows : 

Body compressed ; fins all bpineles- ; far fin very short and small over the end of 
the very lunc anal fin; ventral fins oil nearly under the pectoral; toil forked. Most 
allied to Mclapf* rus of Geofiruj 

At the same time Gray described the genus Acanthonotus for A. 
hardwicM which is also figured in the lUustratimis. Both the figure 
and the description appear to he based on a badly preserved specimen of 
Ailia coila (Ham.) in which the neural spines projected beyond the 
dorsal profile giving the false appearance of “ a series of small spinea ” 
before the spineless dorsal. Though the latter generic name has line 
priority over Ailia, it is not accepted here owing to its diagnosis being 
very defective. ° 

_ The genus Ailia is remarkable in several respects and Bleeker® con- 
stituted a se]^rate group Ailianini in the sub-family Ailichthyoidei 
for its reception. Giinther-*, however, included it in his composite 
group Silurina, but Began® in his classification of the Siluroid fiahAa 
^mmodated it in a separate subfamily— Ailiinae— of the 

most salient features of Ailia are : (i) tubular, horse-shoe-shaped 
air-bidder, (ii) absence of rayed dorsal ; (iii) presence of a small adipose 
doi®I, (iv) loj^ anal fin ; (v) eight well-developed barbels ; (vi) forked 
caudal and (vn) fairly weU marked dentition. Of these, great import- 


« w” p. 617 (1869). 

, '*• « , W' Sykes), 471 (1877). 

®l^ker, P., Ichtk, Atti, /lu?. PTodf* 1, Silori* t)p. is 248 Q8581 
. gather Cat. FUh. BrU. Mm. V, p. 53 aSM). ' 

Began, C. T., iiim. Mag. Nat. Biot. (8) VUI, p. 567 (1911). 
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ance tas been attached to the structure of the air-bladder which has 
been described by Day^ Bridge and Haddon® and Nair®. 



Te'^t-fig. 6. — Dentition and air-bladder of Atha toila (Hamilton) 

a. Dentition: X 8; 6. Air-bladder: x 5. 

In 187], Day (Zoo. cif.) established the genus Ailiiclithys iot A, punct- 
ata found in “ The Jumna, and southern rivers in the Punjab that are 
tributaries of the Indus, but not those on the hills, and characterised 
it as : “ Differing from Ailia in that the ventral fms are entirely absent/’ 
In several oases I have previously referred to the absence of pelvic fins 
in fishes and shown that no reliance can be placed on this character for 
taxonomic purposes. In Ailia, for instance, the body is greatly com- 
pressed and almost leaf-like. The pelvic fins are very small and lie 
below the pectorals. In these circumstances their function is taken 
over by the pectorals, which are somewhat more elongated than usual, 
and in consequence the pelvics may be regarded as mere vestigeal 
organs. It is no wonder, therefore, if under certain circumstances they 
do not make their appearance altogether. Similar cases of abnormality 
have been observed by a number of workers. Gunther^ explained the 
absence of pelvics on the assumption that “ The chief function of these 
fins is to balance the body of the fish whilst swimming ; and it is evident 
that, in fishes moving during a great part of their life over swampy 
ground, or through more or less consistent mud, this function of the 
ventral fins ceases, and that nature can readily dispense with these organs 
altogether.” This is probably true in the case of such genera as CJianna- 
Ilabes, Apua, OJianna, etc. which live in mud or vegetable d6bris, but 
AiUa is certainly not a bottom fish as is evident from its form and coloura- 
tion. In the case of Ailia it seems probable that owing to the extension 
of the tail region and the compression of the head and b^y there remains 
very little space for the attachment of the pelvic fins. Moreover, the 
elongation of the pectorals as far back as the anal fin rendered 
the presence of pelvics as useless. In the economy of nature, 


1 Day, F., Proc. ZooL 3oc. London, p. 712 (1871). 

® Bridge, T. W, and Haddon, A. 0., Phil, Trans. My, Soc, London (B) 
p. 208 (1894). 

» Nair, K. K., Rec, Ind, Mus, XL, pp. 183, 186 (1938). 

^Gdnther, A., Ann, Mag, Nat. Hist. (4) XH, p. 143 (1873), 
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therefore, these organs may sometime be totally absent. In view of what 
is state*! above, I do not consider AiUiclithj^ as a separate genus from 
Ailia. In fact, my examination of the material in the coUectioii of the 
Indian Mii'^eum shows that AiUicMhys pvncfafus Day is synonymous 
with Ailia roiJa (Ham.). Thus I am able to recognise only one species 
in this geneus. 


XII. A Further Xote on Fishes op the Genits Clarias Gronovius. 

In 1936, I^ discussed the systematic position of the various forms of 
Clarias described from India. Bmma and Ceylon, and concluded that 
only tliree species can be recognised from these regions, viz,, G. hatraclnis 
(Linn.) (Ceylon, India, Burma, the Malav Archipelago and further 
east), C, brachysoma Giinther (Ceylon) and C. dayi Hora (Wynaad 
Hills). Since then I have examined the Siluroid material preserved in 
the collections of the Bombay Natural History Society and the Govern- 
ment Museum, Madras, and among them found specimens (2 from Kar- 
kala, iSouth Canara District and 7 from Goa), which, though closely al- 
lied to C- brachysoma^ differ in certain respects from all the three species 
enumerated above. A similar specimen was also found in a collection 
of fishes sent by Prof. P. W. Gideon for determination ; it was collected 
in a nuUah near Belgaum. A close study of these specimens and litera- 
ture has shown that they are referable to C. dussunneri Cuv. <fe Val.,^ 
which was described from Malabar and Pondicherry from specimens 7 
to 8 inches in length, and distinguished from C. bairachus (=0. magur) 
by the following charactei^: — 

arec la tete lifese et large de Li deuxi^me [C, tmgifr], a les opines pcetorales plus 
seumblemcnt dentecs, et les dents de Tare voin6rien approachent plas de la forme do 
petits pavds quo de celle de dents en velours ras.’* 

Though C. d^issumirri was found by Jerdon^ “ in tanks and ditches 
in Malabar Giinther^ regarded it only as a species inquirendum. At 
the time of writing '■ The Fishes of Malabar Day^ had not examined 
any specimen of the species but later he® found one example, 7 inches 
long, from tlie "Wynaad which he assigned to C. dussumieri. This 
specimen, which is now preserved in the collection of the Indian Mu- 
seum and is in a very poor state of preservation, wras found by me (Joe. 
cit,) to be abundantly distinct from all the known species of the genus 
and was accordingly made the type of a new species C. dayi Hora. In 
my previous note I regarded C, dussumieri as a synonjun of the widely 
distributed Indian sjjecies, C. hatraehus, but fresh material from the 
Malabar zone has convinced me that it is worthy of recognition as a 
distinct species. It is distinguished from (7. haJtraeJius, among other 
characters, by its greater distance between the occipital process and 


^ Hora, S. L., Btc. Ind, XSXVIII, pp. 347-3olf text-figs. 1-5 (1936). 
® Cuvier, G., and Valenciennes, A., Hist, Hat, Poiaa, XV, p. 682 (1840). 

* Jerdon, T. C., Madras Joum, Lift, dh 8ci. XVI, p. 342 (1849). 

* Gfinther, A., Cat. Pish, Brit, Mus, V, p. 17 (1864). 

* Bay, P., Fishes of Madahar, p. 197 (1866). 

« Bay, P., Fish, India, p. 484 (1877), 
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commencement of the dorsal fin ; from 0. brachysoma in having a more 
coarsely serrated pectoral spine, somewhat shorter barbels and more 
obtuse teeth on the palate and from C. dayi in having much longer 
nasal brabels, less molariform teeth and less strongly serrated pectoral 
spine. It is thus in several respects an intermediate form between 
C. bracliysoma and C, dayi. 

Specimens of C, hrachysoma from Ceylon have usually been referred 
to C, teysmanni Bleeker (Java, Sumatra, Borneo and Malacca), but after 
an examination of the type material of both the species in the collection 
of the British Museum of Natural History, Mr. J. R. Norman (vide 
Hora, loc, cit., p. 349) showed that the two forms are distinct. General- 
ly speaking, there is no doubt regarding the very close similarity between 
the species typical of the Malabar zone and Ceylon on the one hand and 
of the Malay Archipelago on the other. Attention may here be directed 
to an error in my previous article on Glmias in the explanation of text- 
figure 2. viz., text-figure 2u represents, after Norman, the vomerine tooth 
band of C. hrachysoma and text-figure 26 that of C, teysmanni and not 
vice versa as was then described. 

For facility of reference in future I aive below full descriptions of 
C. dussumieri Cuv. & Yal. For a detailed account of C. dayi Hora 
reference may be made to Day’s descriptions of C. dussumieri both in 
Ibc Fishes India and m the Fauna, 


Clarias dussumieri Cuvier and Valenciennes. 

1840. Clanab DnbbHuncu. Cu\ier and Valenciennes, HUt, JVaf. Pww. XV. 
p. .382 

D. 66-69 ; A. 45-59 : P. 1/10-11 ; V. 6. 

Clarion dusbinnieri is an elongated fish m which the depth of the body 
is contained from 8-4 to 9*4 time's, the lenath of head to end of gill-cover 
6 times and to end of occipital process 4*5 times in the total length. The 
height of head is contained from 1-5 to 1*7 times in its length. The 
head is almost as broad as long. The diameter of the eye is contained 
from 8 to 10 times, the length of snout from 2-7 to 3*2 times and the 
interorbital width 1-8 times in the lenath of the head. The occipital 
process is broadly’ roimded : its height is considerably less than half the 
length of its base. The di.stance between the origin of dorsal and oc- 
cipital process is contained about 3 times in the length of the head to 
the end of the occipital j^rocess. 

The dorsal surface of the head roughened with ridges. The 
frontal fontanel is almost twice long as broad and extends as far as 
the front border of the eye, while the occipital fontanel is oval and 
much shorter. The interorbital distance is greater than the width of 
the mouth and is almost equal to the postorbital part of the head. The 
nasal barbels extend as far as the occipital fontanel; the maxillary 
barbels extend beyond the bases of the pectorals ; the outer mandibulars 
reach the bases of the pectorals while the inner mandibulars are shorter. 
Tliere are villiform teeth in the jaws ; those in the upper jaw are in the 
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form of a continuous band one-nftb as broad as long * those in the lower 
jaw are grouped in two contiguous patches which are produced back- 



Text-£g. 6 . — Clarins dussumien Cuvier and Talenfiennes. 

* 

a. Dorsal surface of head and anterior part of body up to commencement of dorsal 
■fin : < 1; b. Dentition : x SJ. 


wards at the sides. The vomerine teeth are conspicuously obtuse and 
are aitaated in a broad crescentic band. 

The dorsal fin commences almost above the termination of the pecto- 
rals and is separated from the caudal by a distinct notch. The caudal 
fin is longer than the bead and is roundly pointed at the end ; it is not 
confluent with the anal and the dorsal fins. The pectoral fin is consi- 
derably Sorter than the head : its spine is strong and conspicuously 
serrated along the outer border ; along the inner border it is provided 
with a few small teeth in the middle. The pelvic fins extend beyond 
the commencement of the anal fin. 

In the preser\''ed specimens there are no distinct markings ; the 
general colour is somewhat darker above and lighter below. 

Variatiotis . — ^The above desenption is based on two fine examples 
from Karkala in South Canara District. The seven specimens from 
Goa ore in a poor state of preservation but generally ^ree in almost all 
partioulars with the Karkala examples. !l%e specimen ficom Belgaum 
is, however, stumpy and stout with the body considerably deeper, head 
somewhat broader and the paired fins shorter. The pectoral qiine is 
relatively much shorter. 

Distribtaion . — Along the Malabar Coast generally; it has been 
recorded from Pondicherry, Goa, South Canara and Belgaum. 

iJCTnarJts,— Except for the differences in the nature of the pectoral 
spine and vomerine teeth, and the length of barbels C. dvssimieri is 
closely related to C. hraehysoma of Ceylon and C. dayi of th.e Wynaad. 
In the following Table I give measurements of 3 Epeeimens of 
C. dussmnien mid of 3 specimens of 0. bnuAifsoma for purposes of 
oompatiami. 
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Measwemenfs m mUUmeters. 

C.dussumieti U-hiaibysoma 

Karkala. Bels;aTiia. Ceylon. 


Total length 

253 0 

227*0 

178-hi 

252*2^ 

236*0 

2060 

Length of caudal 

ZiiS 

33 0 

22*5 

33*0 

34*0 

28*2 

Depth of body 

30*0 

240 

26*0 

35*0 

29*2 

30*5 

Length of head to end of opeicle 

41*2 

38*0 

34*2 

44*0 

40*0 

33 0 

Length ot head to end of occipital 
piocess 

54-3 

49*6 

43*4 

54*2 

50*5 

44*5 

Height of head 

27-d 

22*0 

22 3 

29*8 

252 

25*0 

Width ot head 

38-0 

34*5 

33 0 

39*3 

37*5 

31*8 

Length of snout 

14-3 

13*8 

10*3 

15*2 

14*0 

10*3 

Diameter of eye 

5 0 

3*9 

3*0 

4*2 

4*2 

3*3 

Interorbital -v^idth . . 

23 6 

21*0 

19 0 

24*0 

23*2 

19*0 

Length of pectoral spine 

22 0 

18*2 

13*S 

19*5 

19*0 

15*2 

Length of pectoial . . 

30-2 

25*6 

20*7 

28*6 

28*0 

21*8 

Length of pelvic 

19*8 

18*8 

14*0 

17*8 

15*6 

15*0 

Length of nasal barbel 

32*0 

31*0 

25 0 

35*6 

36*2 

28*5 

Distance bet^^een occipital piocess 
ind dorsal fin 

17*4 

16*3 

14*7 

20*6 

18*0 

16*4 


^ The caudal fin is partly damaged in this q)eeimen. 
^ This IS a matiue female full of eggs. 




LARVAL DEVELOPMENT OF GARRA CEYLONENSIS 
CEYLONENSIS (BLEEKER). 


Bif Jo>.ES, -If./Sc., Cent}^i? Ipstitnte, V of Tntvancore, 

TtViOtdt 

In a pieWons paper (Jones, 1958^7) the external features in the 
enil)rvonic development of Gtuin ceylonen^is ceijlinieitd'^ (Bleeker) were 
iTiven, and the present paper deals with the post-einhryonic develop- 
ment of this form till the attainment of adult features A week after 
the specimens hatclied out, they were bioujfht down from Demodera 
(Cejlon) to Coloiubo, and from there to TaniLaram. ^Madras. It is of 
interest to note that the larvae stood the journey well and readily adapted 
themselves to a very hot climate from a comparatively mild one. and 
to Tambaram water which is well known for the hmh percentasje of dis- 
solved calcium salts. 

yexrly hatched larva , — It is 5 mm. in length and usually remains 
attached to algae by the lower side of the mouth, though how this is 
done is not understood, as no adhesive organ of any kind was noticed. 
Due to the presence of functional pectoral fins the larva has greater con- 
trol over its movements than other newly hatched Cyprinids. WTien 
disturbed it darts off at great speed, but hangs on to the algae after some 
time (for further details see Jones, 1938a). 

Second day . — The mouth opening is larger, yolk is reduced to half 
and the notochord at the caudal end is bent slightly upwards (Text- 
fig. la). A rudiment of the air-bladder is visible. The larva has a golden 
yellow colour under the microscope and actively swims about in water. 

Third day . — The eyes begin to shine, the air-bladder shows a distinct 
bubble of air. gall bladder l^ecomes \dsible. small papillary projections 
appear on the sides of the head, i.hromatophores increase on the dorsal 
side and the animal moves about very actively. 

Fifth day. (Text-fig. Ih ). — The mouth has well developed lips. All 
the yolk is absorbed, and the liver and the gut as a straight tube can be 
distinguished. External gills, which are mere filamentous elongations 
of the internal gill lamellae, are very ^ell developed. The notochord at 
the posterior end is turned distinctly upwards and the caudal fin has 
rudimentary fin-rays. Chromatophores appear on the fins and the 
median fin-fold is broader at the position of the future dorsal fin. The 
papillary outgrowths on the head increase in number. 

Seventh day. (Text-fig. Ic). — The chromatophores become more 
dense. About 18 fin-rays are formed in the caudal fin which develops 
a notch in the middle transforming it into the homocercal type, and 
rudiments of the dorsal fin-rays are developed. The animal feeds on 
algae. 

Eighth day . — The air-bladder, which was simple at first, becomes cons- 
tricted in the middle. 
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Nin'h day. (Tevt-fig !<?) — Tiie coiiatnction m the aii bladder 
becomes deeper shoving t'no dis'i'mit region's a rounded anterior and a 
corneal posterior region 

Fouiteeuth day — The caudal fin has a tringed edge and is n ell supplied 
•VTith blood tessels ilmute ^^art-hke projections perhaps the rudi- 
ments of rostial tubercles aie found on the snout 



Tbxt-fig I — liATsal htd^es ot Gtiiifj cpylonvi^ts (Bleekei) 

a Second daj \20, Fitth dav. \ 20, 6 Se\enth day, 20, d Ninth 
daj ✓ 20, c Twentieth daj 14 

Tvmtieth day (Te\t-ho it; — ^LeuL,tli 7-5 imn There aie beven 
01 eioh+ nn-rayb in the doisal Tin and the caudal fin is almost homocercal, 
but the dois il lialf is a little luigei The position of the anal fin is marked 
hv a broader portion in the marsrmal fan behind the anus The number 
of chroniatophores fai%e ron^iderablr increabed in the bod^, and the 
animal appeals light aie^ to tne naked e\e The mouth is inferior in 
position The animalb diboliT ca^mibahstic tendencies, the larger and 
stionger ones attacking; and ae\oium^ the smallei and the weaker 
One month old (Text-fisi 2) — ^Length 8*8 mm The anal fin with 
distm^t fin-rays is de\ eloped rhousrh the fin-fold connecting it to tlie 
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caudal stjll peiaistb ind the 's ertraK a’-e ^een small buds in front 
of the anx'- The o\x^ de\elops ^ loop m the middle aad the barbeL 



Text rif 2 — One month old laT"val sta^e of Omra uyl nan i6 ceyknemis (Bleekei) 

z / call 

become \isible The %oxmg fish de\oiir exerythmg from bread and rice 
to frog meat and mussel flesh, and brox\se on the algal growth on the 
sides of the aquarium 

One and a half months old — ^The younu fish is 13*3 mm long and has 
attained most of the external characters of the adult except the ventral 
sucker which is only rudimentaiy The mouth is antero-ventral m 
position There is only a smgle sur\i%mg specimen vhieh slows stout 
with the ventral side settmg flattened 

TThen the fish is about 2 months old the mouth becomes \ entral in 
position and the suckei is developed It is onim\orous m its diet greatly 
relishmg chopped meat and flesh Rmce the development of the sucker 
the animal continually feeds on the algae growing on the sides of the 
aquaiium 

The authoi’s idea of working out the development of the ventral 
suckei had to be gnen up owing to the lack of specimens belongmg to 
the later stages About 40 living spec miens were brought from Ceylon, 
and of these only two survi\ed aftei a month and a half One of them 
grew to a length of one and a half mches when three months old In 
November 1937, the author had to leave Tambaram for Tnvandrum 
and the specimen was also taken there where it was livmg till the end 
of February 1938 when it died m the absence of the author from the 
place After it was biought to Tmandrum it could not be properly 
attended to and it did not grow to any appreciable extent It was a 
chubby little fish resemblmg very much its congener, Gaiia ceylonentis 
phJhpi^i Deramvagala 

The influence of the environment on eggs is well illustrated in Gai)a. 
which in the course of evolution has developed a comparatively laige- 
sized egg resulting m the precocious development of the early larva. 
A comparison with the eggs and eailv larvae of other Cypnmds, whose 
development is known is of interest (Khan, 1926 and Jones 1938). 
Recently the author has been able to woik out the de\elopment of two 
othei South Indian Cj^pnnids^ which prov ides additional evidence con- 
cerning the highly evolved nature of the egg and early laiva of Ga^a. 

The young Oa9)a that was being reared used to come near the surface, 


1 The results have not yet been pubhshetl. 
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especially in tlie eveninjiS. and produce l>ubbles of air which accumulated 
as patches of stickj- foam near the sides of the a-juariuiu. Fraser (1937 , 
p. TfC) ha‘- recorded this habit in i. number of fb-prinid fi'-hes of Deolali, 
Xpsik. As Hoia '■avs in a footnote (Fraser, op. rtt.). the sticky nature 
o: 1] e bubbles may I'e caused by the slime taken up by the air as it passes 
over the uills. 

AiiotU Gan-a w illya vrhicl able to live for a short period of four 
day-^ unlv m the aquarium, showing all the time respiratory difficulties 
due to lack of oxygmi Fra«er {op. cil.. p. 091) s-iys. " Tliev periodically 
and freqaentb' rose to the surface and bt muscular action alone main- 
tamed themselves perpendicularly suspended, but not by their lips, for 
30 to 35 .seconds. While thus engaged, they create a froth of bubbles ”. 
ilr. S. J. Silas of Demo-lera (Cevlon) had a small fish-pond and I was 
able to notice adult specimen? of Gauu showing a similar behaviour 
whenever they were introduced into it. None of the .specimens sruvived 
for more than a couple of days except a juvenile specimen about 4 inches 
long that lived for some months. 

During a visit to the Peerumedu Hills in Travancore in February 
1938. the author caught a young Garm foom one of the hill streams there 
at a height of about 3,500 ft. This was brought to TriT^andrmn where 
it lived in a small glass vessel for 41 nionths. This had the habit of 
making bubbles of froth regularly in the evenings. 

The few experiments that I performed to test the adhesive capacity 
of the mental disc of an adult Garra were too crude and unsatisfactory 
to be relied on. The young specimen that the authqr was rearing did 
not at any stage exhibit any tendency to use the ventral disc as an 
adhesive organ. MTienever an artificial current was prodifced, it either 
stviftly darted against it or was helplessly carried along with it. 

The condition was different in the case of the yoimg Garra from 
Travancore. Whenever an artificial current wa.s produced, it fixed 
itself to the bottom by the paired fins, especially the pectorals, and 
lowered its head bringing the ventral side into clo.se contact with the 
bottom preventing the flow of water through the underside of the head. 
The animal remained in this position at one place for only a moment. 
It quickly darted forwards and effected fresh attachments. In still 
water it was noticed on a few occasions attempting to stick to the sides 
of the aquarium ; but it was never found capable of effecting a perma- 
nent grip. 
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LIFE-HISTORY AND BIONOMICS OF THE SPINY EEL, MASTA- 
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SYSTEMATICS OF THE MASTACEMBELIDAE. 

Bi/ T. J. Job, 31. Sc., Lady Tata Metnorinl Research Scholar. 
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Introooction. 

In tbe course of field studies on larvicidal fishes at Ulnbaria, in the 
Howrah District, the author found numerous specimens of Mastacem- 
belus 'panccHus (Hamilton), both adult and young, thriving in the large 
borrow pit extending between Telegraph-posts 19/6 and 19 10 doum, 
lietween Ulubaria and Fuleshwar. Examination of the gut-contents of 
the fish showed that in the young stages the species sometimes con- 
sumes mosquito larvae and cyclops besides other aquatic micro- 
oj^anisms. The presence of young fish naturally suggested the possi- 
bility of the species breeding in the borrow pit. Hence a searcli was 
made for the eggs of the species with a view to study its life-history, wliich 
would be of interest, for the development of no member of the Masta- 
cem]>elidae, which is a family of uncertain relationships, is as yet known. 
After several weeks of unsuccessful attempts, eggs were discovered on 
the 12th of July, 1940 ; these consisted of 21 eggs forming a more or 
less loose mass entangled in a thick mesh of the submerged portion of 
a floating tuft of algae consisting mainly of Spirogyra. The eggs, with 
portions of the associated algae were carefully removed to the Malaria 
Inspector’s Laboratory near-by, and the development followed in the 
water from the same borrow pit in conditions sirnilar to those described 
for ApUxdieilius pomchax {vide Job, 1940, p. 57). Subsequently on several 
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occasions cg^s in smaller numbers weie found similarly attached up to 
the month of Xovember, Larvae and post-larvae of different stages 
vrere also collected and examined for comparison with identical stages 
among those that lived in tlie laboratory. The bionomics of the species 
was studied both in an aquarium and in the natural habitat. In con- 
nection with the relationships of the Mastacembelidae the collection of 
Percomorphi in the Zoological Survey of India was examined. 
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Life-Histop-y op the Spiny Eel. 

General, — Mastacenibelus jpancalus, popularly known as the Spiny 
Eel, is distinguished by its compressed, eel-Hke shape ; elongated, non- 
protractile snout ; upper jaw terminating in a moveable appendage with 
a trilobed tip ; long, spiny dorsal and anal fins ; distinct, rounded caudal 
fin ; absence of ventrals ; and characteristic colouration. It is olive 
green along the back, lighter olivaceous on the sides, grading into 
yellowish white ventrally, with numerous irregularly scattered greyish 
white spots over the sides and small dark grey transverse blotches 
scattered along the mid-dorsal surface and extending downwards as 
irregularly vertical stripes along the sides ; there are a few dark spots 
and blotches over the operculum and snout with a conspicuous dark 
grey band on either side from the tip of the snout to the eye and behind 
it over the opercle. The cheeks are golden and the nostrils bluish. The 
fins have a greenish yellow ground colour with many dark spots and 
blotches, the latter being comparatively more conspicuous in the median 
fins. Usually the colouration is brighter in the young. It becomes 
duller with age, and the vertical stripes often fade, except in the posterior 
third or so. 

Day (1889, p. 334) has recorded the species from the large rivers of 
India, but says that he has not seen it along the Coromandel Coast south 
of the Kistna. Sundara Raj (1916, p. 2^), however, has observed the 
fish thriving in tanks all over Madras and in the Cooum. Its local Tiftm fts 
are Pangicil, Gochi^ Gaugf-Gongli, Bengali ; Tu-'roJi^ Assamese ; Turi, 
Bahru, Ooriah ; Chen-^Vrla, Gurdiee, Gro-age, Punjabi ; Ju-gcetf pashtu ; 
Bamni Urdu ; Par-pa-ral, Telugu ; and PU Aral, Tamil. 
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Breeding, — ^Young specimens of Mabiacembelus pancahis measuring 
about 30 mm. were found in the Spur Tank,^ iladras, in the month of 
February by Sundara Eaj {op, cit,, p. 290), and he surmised that the 
species breeds during the cold weather D’Abreu (1925, p. 30), 
obtained 28 mm. fry from the Aml^ajheri Tank at Xagpur in April, while 
Prashad and Mukerji (1930, p. 16) found 50 mm. specimens in the ilanchar 
Lake, Sind, in November. In the Railway borrow pits at Ulubaria 
the fish breeds from May to November^, with tlie peak period at the 
conmiencement of the monsoon. 

The mature female of M, jnncalus is, as a rule, stouter, but 
less brightly coloured than the male. The ovaries are paired, elongated, 
strap-shaped sacs, of which the right one is slightly longer than the left. 
They hold an enormous number of ova in various stages of growth. The 
ovaries unite posteriorly into a short common o\uduct which leads out 
through a slit-like opening situated on an elevated urinogenital papilla 
behind the anus, just in front of the anal fin. 

The fish builds no true nest; but at spawning time it selects 
a sheltered portion of some algal mass below the surface, where proper 
aeration and sunshine would be ensured. There it lays a varying number 
of eggs, usually ten to twenty at a time, which are fertilised by the male 
as they are being laid. The eggs are demersal, and left to themselves 
would sink to the bottom. But being laid on algal meshes they remain 
suspended on them (text-fig. la), though on shaking \dolently, the eggs 
get detached and drop to the bottom. No parent was ever seen to guard 
the eggs. 

Egg and Embryonic Development, — The newly laid egg is more or 
less spherical and transparent ; its diameter varies from 1-3 mm. to 1-35 
mm. It is highly yolk-laden, and in general appearance resembles the 
egg of Aphcheilus panchax (Job, 1940, p. 67-69) ; but the cluster of 
adhesive threads so conspicuous in the egg of A, pamJiax is absent here. 
The egg membrane, however, bears certain irregular striations, which 
probably contribute towards making the egg stick to the algal tuft by 
friction. As in the case of A, panchax the egg is heaw, though provided 
with cospicuous oil globules of varying number and size in the yolk. The 
protoplasm in the fertilised egg stan^ out as a convex granular blasto- 
disc. The early stages of cleavage (text-fig. 16) and embryonic deve- 
lopment are typically teleostean. It is, however, noteworthy that 
despite the presence of a large amount of yolk, the embryonic develop- 
ment is short, the eggs usually hatching a day and a half after they are 
laid. Text-fig. lo shows an egg six hours after fertilisation. The blasto- 
derm has spread over more than two-thirds of the transparent yolk, 
the uncovered portion of which remains protruding out as it were beyond 
the blastoderm rim, and encloses four large and several small oil 
globules. 


^ The Spar Tank since been reclaimed. 

* £ggs of the species were oolleoied for the first time in July ; bat the presence of 
18 zDin. fry noticed in the month of Jane showed that breeding had commenced in May* 
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yine hours old egg. 

In t\ nine lioiir^ old egu (text-fig. Id) the einbiyo hafc> begun to be 
differentiated. Tlic number of the oil globules is reduced, but one of 
tlieiu increa'se*- in size. 



Tlxt-iig. 1 . — Mablactmbclus pancat us (Hamilton), begjnentation of tho egg and 
embryonic development : x ca. 22. 


G, Unseszmented egg ; b. Tao-celled stage ; c. About fdx hours after fertilisation ; 
tf. Kine hours alter fertilisation; e. Twelve houis after fertilisation; f. Twenty-four 
houiN after fertilisation ; g. Thirty hours after fertilisation ; h. Thirty-hve hours after 
fertihsation. 

Half a day old egg. 

In another three hours the embryo (test-fig. le) is well differentiated 
with elearly marked optic vesicles. The yolk contains a single large oil 
glolmlc and four to six tiny ones. The embryo is not yet free, but remains 
partly embedded in the yoBc. 

A day aid egg. 

In the course of the next twelve hours the embryo (text-fig. 1/) grows 
larger at the espenhe of a portion of the yolk. Circulation is established ; 
chroniatophores appear on the yolk and on the embryo, the chief pigment 
patches being a pair of irregular, elongated bands behind the eyes. The 
single large oil globule is conspicuous, while a few tiny ones are scattered 
about in the yolk. The auditory vesicles have appeared. 

A day and a quarter old egg. 

In a thirty hours old (text-fig. Ig) the pectoral fin buds begin 
to appear; the embryo grows larger, pigmentation increases, and the 
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median fin-fold makes its appearance. The hind resjion of the embryo 
sets freed from the yolk-sac, and at interv^aLs the embryo twists and 
turns alons ^^ith the yolk. Tlie otoliths are quite clear. The circula- 
tion is icth'e : the heai*t beats about 100 times per minute. The chiuma- 
tophores on the yolk form conspicuous patches. The body also is moie 
pigmented. The ]>i^nient bands behind tlie eyes converge posterluily 
towards the mid-dorsal side. The lar^e oil uloluile remains wliile the 
otliprs have l)een absorl^ed. 

Hatching. 

The es:^ hatches when about 36 hours old, the hatching takinu place 
usually in the evening of the second day after the eag is laid. Text- 
fiff. lA shows an egg which is just about to hatch. Hatching is a quick 
process, the tail coming out first, and the larva smartly wriggling itself 
out of the egg membrane. This first energetic act apparently exhausts 
the larv’a which is burdened with a massive yolk-sac. and hence it reaches 
0 near-by mesh and rests there in any pose, horizontal or inclined, gener- 
ally with the belly turned upw^ards. 

jSeidy Hatched Larva. — The newly hatched larva (rext-fig. 2 a, 6) 
is about 3*4 miu. long, and looks very much like a tiny tadpole. It is 
transparent and delicate, with well developed dark grey pigmentation. 
The pigment is disposed in an irregular patchy network on the large, 
projecting, lounded yolk-sac and on the head. It also extends in^ the 
form of small, sparingly scattered patches to the tapering body, especially 
towards its dorsal and ventral aspects. The head has a depressed 
appearance, and remains adpressed to the yolk. The body is slender, 
and narrows posteriorly into a straight tail. There is a wide, delicate, 
median fin-fold w^hich commences at the nape and extends over the back 
and round the tail right up to the yolk-sac below. Against the anal 
region the fin-fold is marked by a very faint notch at its margin and a 
loop of a blood vessel through its width. The pectoral fin buds are 
laterally disposed, and stand out in the thoracic region over the yolk- 
sac. The notochord is simple and unsegmented. Occasionally rhe 
larva moves about briskly by quick, side to side movements of its Avide 
tail to short distances, but soon resumes its motionless posture. 

Metamorphosis. — ^As described above, the larva is remarkably 
different from the adult. Metamorphosis has been found to be a 
prolonged process, and it takes about a month for the characters of the 
young adult to be established. However, as the period of embryonic 
development inside the egg is short, the early larval development of 
the hatchling is fairly quick. 

Twdve hours old larva. 

In the course of twelve hours after hatching a fair portion of the yolk 
is absorbed, though much of it stiU projects (text-fig. 2c) as a pear-shaped 
structure on the ventral side. The head is distinct from the yolk-sac, 
and the small mouth appears as a crescentic pit on its ventraL^pect. 
Tlie opercular flaps also get differentiated. The pectoral buS grow 
out into broad fins, which though without rays, are ver^' active, and 
keep on flapping even when the larva is stationary. The pigmentation 
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on the body becomes denser ; paired lateral patches make their 
appearance. ‘ The eyes begin to gro'H- dark. The notochord becomes 





TEXT-rro. 2 . — Jdastactmbdus pancalue (Hamilton), early larval forms. 

a. Lateral view of a newly hatched larva ; X ca, 24 ; 6. Dorsal view of the same 
c. Lateral view of a larva twelve hours old; ca, 2S. 

segiaented, and rudiments of vertebrae begin to appear. Tbe heart 
beats about 175 times a minute. The larva continues to be of inactive 
habits, resting on the algcd mesh or lying on its back or side at the bottom 
for long intervals. When disturbed^ or sometimes even of its own 
accord, it suddenly darts up and briskly jerks about for a short while. 

Two days old larva. 

A two days old Iar\’a (text-fig. 3a) is 4-8 mm. long, with the yolk 
further reduced, but vith the oil globule still present. The head is quite 
pronounced, being stout and nearly truncate, dorsally sloping back- 
wards. The mouth is well formed and subteiminal in position. The 
mandibles are clearly marked off from the buccal floor. The operculum 
is well differentiated. The heart-beats are 176 per minute. The eyes 
are only slightly darker than before. In the median fin-fold there is not 
much change except that the portion in front of the anal region is slightly 
reduced. The pectorals are firmer, though stiH without rays. The 
pigment patches are conspicuous on the b^y. They are concentrated 
in dark areas above the eyes, at intervals on the body, especially towards 
the doi||itl and to a less extent on the lateral aspect of the body, and on 
the abdomen. Some of the patches extend slightly to the fin-fold also. 
The larva is more agile than before, and at intervals, between periods of 
rest^ it lashes about briskly. 
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Four days old larva, 

A four days old larva (text-fig. Zb) is 5-1 mm. long. Host of the 
yolk is absorbed. The pre-anal fin-fold is reduced. The pectoral fins 
are larger. The chromatophores are more scattered in their arrange- 
ment ; but in some areas they are in fairly dense patches, one occipital, 
one thoracic, one abdominal ml five caudal — all extending to the median 
fin-fold. 




Text-hq. 3. — MaMacmhdvs panccdus {Hamilton), larval forms in the early stages of 

metamorphosis. 

a. Two days old larva ; X ca, 19} ; b, FoxiT days old larva : X ca, IS} ; c. One 
week old larva : x ca. ICJ. 


A weeh old larva. 

By the seventh day the larva (text-fig. 3c) grows to 5*7 mm, in len^h. 
The contour of the head begins for the first time to show a slight indica- 
tion of the future conical snout. The yolk is completely absorbed, and 
with the well formed mouth which is now terminal, the larva starts feed- 
ing on microplankton in the water. The eyes are well developed and 
look black with a beautiful brownish yellow ring around the central black 
area. The operculum appears ribbed owing to the formation of branchi- 
ostegals. The hyaline looking body of the larva begins to assume a faint 
yellowish opacity, which is due to (1) development of denser muscula- 
ture, (2) more blood vessels and (3) the chmmatophores scattered as 
lighter specks all over the body. The pre-anal part of the fin-fold has 
been completely absorbed, and the hind portion of the abdomen reaches 
up to the anus, which is fairly posterior in position. The posterior verte- 
brae of the long tapering tail are dightly upturned at this stage. The 
pectoral fins are large and firm with a basal cartilage. Radiating folds 
from the basal cartilage give a false appearance of rays, but true rays 
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are yet absent/ Though stronger than before, the larva still exhibits 
only intermittent activity, and indulges in frequent periods of rest in 
various postures in the algal mesh. Sometimes, when at the bottom, 
it creeps about or shoots smoothly forward and glides with its crest-like 
median fin-fold erect, the body being slightly arched as sho'svn in the 
figure. 

Ten days old specimen. 

By the tenth day (text-fig. 4a) the length increases to 7-4 mm. The 
snout begins to assume a definitely conical shape. The body grows 
stouter. The median fin-fold in the anterior region of the back gets 
narrower. The pigmentation retains more or less the earlier pattern. 
The eyes, which had been flush with the general surface of the head, now 
stand out from it. A lip-fold appears and grows thick and fleshy at 
the angles of the mouth. 

Twelve days old speciinen. 

The length is 10 mm. by the twelfth day (text-fig. 46). The lip 
fold becomes more pronounced. The trilobed tip of the adult snout 
makes its first indication as the result of the growth of a pair of tiny lateral 
buds from the sides of the extreme tip of the snout. The anterior nostrils 
are carried at the ends of these buds. The median fin-fold gets narrower, 



' a. Tea days old speoSmen : x 12^ ; 6. Twelve days old specimen : x oa. 8 ; 
€, Two weeks old specimen : x ca. 8}. 


as the body including the tail grows stouter. The future spinous portion 
of ^e dor^ fin gets markedly narrower than the rest of the fin-fold in 
which rays begin to make their appearance. Eighteen true rays appear 
in the region of the soft dorsal, twenty-one in that of the soft anal sind 
five in, that of the caudal. AH the three spines in the antOTor pait. of 
. of the do^I also begm to appear; The 

devoid of true rays. The anus bi^mes 
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more posteriorly placed as tlie abdomen elongates. The pigmentation 
begins to show for the first time slight indications of the adult bands. 
Along the back the chroraatophores are arranged in the form of irregular 
bands leaving large ovoid pigmentless patches of which there are about 
ten to be seen on each side of the body. On the head the adult ocular 
.band is indicated as a discontinuous band in front of and behind each 
eye. 

Two weeks old spedmen. 

When two weeks old, the specimen (text-fig. 4c) is 12*9 mm. long. 
The snout is more conical, and the terminal lobes of the upper jaw grow 
out making the mouth sub-temunal. The fleshy lip-folds at the angles 
of the mouth are more conspicuous. The preopercle can now be dis- 
tinguished. The three anal spines are well formed, the second being 
the longest. Twenty-five rays are developed in the soft dorsal, twenty- 
seven in the soft anal and nine in the caudal, which last, however, is 
still confluent with the rest of the fin-fold. Indications of about twelve 
true rays are present in the pectoral. Eighteen spines of mcreasing 
length from front backwards appear in the anterior part of the dorsal 
fin-fold. The latter becomes narrower and the anteriormost part of 
it is absorbed. The faint pigment spots on the body begin to spread, 
leaving small, clear, circular patches, which are fore-runners of the greyish 
white spots of the adult fish. The ocular band of pigment becomes more 
extensive and darker. 

Two and a half weeks old specimen. 

By the middle of the third week the length reaches 16*2 mm. (text- 
fig. 5a). The pigmentation gets deeper in shade on the dorsal aspect. 



Tbxt-tig. panceias (Hamilton), juvenile fonns in the final stages 

cf znetamorpho^. 

a. Xwo and a half weeks old S]^imen xea.4 ; 6. Three weeks old specimen : 
X ccf. 4}; c. One month old specimen: 

The anterior part of the doiml fin is narrower and has twenty spines. 
The niunber of ray^* increases in the fins. The portions of the vertical 
finrfold Just in fcont bf the caudal, above and below, are devoid of rays, 
and begin show j»gns of 
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Three K'eeJcs old specimen. 

By tiic eno of ihe tliird ■w'e^k the length becomes 18 mm. (text -fig. 
36). The snout gets eloimsted v^th '^rell pronounced lobes at the tip. 
The posterior nostrils de xiov^ ci^tin^'tly marked. Twenty-three spines 
are well mark'^cl in the anterior p^it oi the dor-^al fin : the interspinous 
membrane nf^arlv '^tops '^bcrc of the ends of the spines. The portions 
of the fin-fold immediately in front of the caudal have been absorbed 
and as a result the caudal is quit^r separate from the dorsal and the anal. 
There are thirty-nvo soil rays in the dorsil. thirty-five in the anal, eleven 
in the caudal and sixteen in the pectoral. 

A nxo»vh old spechnen. 

iletamorphosis is practically <*omplete by the end of the first month. 
The length reaches about 22 mm. {cext-%. 6c). The snout, though 
still proportionately shorcer than in the adulc, assimies more or less the 
characteristic shape of the adult with a well defined, mobile, trilobed 
tip. Twenty-five spines are se\--n in the spinous dorsal, the anterior 
spines being short, ^harp and devoid of any interspinous membrane. 
Thirty-three rays are pre&enfc in the dorsal and thirty-seven in the anal. 
The caudal fin is rounded and has twelve rays. The pectoral has eighteen 
rays. The colouration, though not fully developed, is bright and 
approaches the adult pattern the bands being well indicated and extend- 
ing even to the dor-.‘il and anal fins. Thus in a month's time the fish 
practically becomes a young adult. 

As the fish grows the full adult features are gradually assumed. 
When ten months old the fisL^ reaches a length of 90 mm., and the gonads 
begin to mature. Evidently, os suggested by D’Abreu (Joe, c^f.), the 
species attains sexual maturity in the course of a year. 

Bioxomics. 

Habits. — Masfacembehis pavcalns lives in clear as well as muddy 
fresh waters of tanks, rivers, lakes, borrow pits, etc., but is an occasional 
immigrant to slightly bracld&h waters. It prefers a bottom of soft mud 
in which it can easily burrow, for which purpose its body is admirably 
adapted. In the natural halutat the young often glide about among 
algae and fine-leafed water plants, while the adults frequent the loose 
mud or lurk in narrow crevices near the banks. In the aquarium the 
fish spends most of the day time buried iu the sand, part of the head 
alone usually protruding out. In this position, especially when silt 
accumulates on the exposed part of the head it easily escapes notice. 
This habit provides a perfect camouflage for both attacking its prey and 
escaping from its natural enemies. At night, however, it freely swims 
about, mostly at the bottom. But like other nocturnal fishes it can be 
trained to eat in day time, though, as soon as it has had its meal, it 
quickly returns to its shelter below. The act of burrowing was closely 
observed on several occasions. The fish glides about the bottom, nosing 
the substratum with its mobile, trilobed, sensitive snout and, selecting 

TbiB desoriptioa is based on tboso spocimens wbioh developed from the 18 mm . 
arvae ooUeoted in Juno. 
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a suitable spot, wriggles itself into the substratum by a brisk side to 
side and forward movement, until most of the body and tail are con- 
cealed. Sometimes the tail sticks out as also the tip of the head. On 
being disturbed from its burrow, it darts about for a while, and selecting 
another spot, makes a fresh burrow or sometimes returns to its original 
burrow. Half buried reeds and hollows are often its favourite resorts 
and this accounts for its habit of lurking about in cracks and crevices 
near the banks. Hence a common method of catching the fish is by 
leaving old, cast-off pipes or hollow bamboos here and there in pools and 
lifting them out along with the fish in them. The fish, however, is some- 
times caught on rod and line, and villagers capture it also by raking the 
mud with a bent trident. 

Hibeviation and Aestimtion, — ^Being capable of aerial respiration^, 
the Spiny Eels burrow in the soil when the waters dry up. Specimens 
of Rhynchobdella aculeata have been exhumed (Day, 1877, p. 214) from 
the dried beds of ponds. A pair of M, pancalus were found deep under 
the mud in a drying pool at Ulubaria. In the cold winter months even 
in the presence of water in the aquarium M. pancalus was often noticed 
to bury the greater portion of its body including its snout in the mud 
and remain inactive for longer or shorter periods, the opercular flaps, 
when visible, being seen to exhibit no respiratory movement. The fish 
thus appears to be capable of resorting to longer or shorter periods of 
hibernation during which even the breathing movements are suspended. 

Food, — The gut-contents of seventy specimens of the fish, ranging 
from 1 cm. to 14-5 cm. were studied more or less along the lines of those 
of the Perches and of the Killifish (Job, 1940, pp. 293-295 ; 1941). In 
the young stages the fish is found to subsist mainly on Butomostracan 
Crustacea, the items in the order of preponderance being Daphnids, like 
Macrothrix orientalis, Ostracods and traces of Cyclops, and larvae of 
insects such as Ceratopogon sp. and other Chironomids, Coleopterans 
and occasionally larvae of mosquitoes and other Dipterans. As the 
fish grows larger the proportion of insect larvae increases, and larger 
Crustacea begin to form a fair portion of the diet. Only in one instance 
were Teleostean remaias noted among the gut-contents ; these consisted 
of a single egg and part of a fin. 

Economic Importance. 

Like the true eels, the Spiny Eels are regarded by many as excellent 
for the table. One of the congeners, Mastace^nbelus armatus, grows to 
three feet, and D’Abreu (op, ciL, p. 32) lists it as the most important 
food fish after the murrels in the Ambajheri tank at Nagpur, Hamid 
Khan (1934, p. 667) notes that its flesh is firm and tough, and said to be 
invigorating, but adds that in the Punjab, the Spiny Eels are shunned 
like snakes and are eaten mostly by low caste and poor people. More 
or less the same may be said about true eels as well ; for, while consi- 
dered a delicacy by many, they are equally shunned in several districts 


1 For details of aerial respiration in the Spiny Eels, see Dobson, 1874, p. 312 ; Day, 
1B89, p. 332 ; Dexaniyagala, 1932, p. 266 ; Gno^, 1934, pp. 328, 329 ; and Hora, 1935, 

p. 8. 
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owing to popular prejudice due to their snake-like shape^. M. pancalvs 
grows only to seven inches, and though edible, is of less market value 
than its congeners. ..is fish remains were found only in one out of the 
seventy specimens of M. pa^calus examined, the species does not appear 
to be so piscivorous as J/. anhotus^ \vhich has been noted (Hamid Khan, 
loc. cit.) to be “ very destructive to eggs and fry of other fish.” 

The proportion of mosquito larvae in the gut-contents of the fish 
is insignificant and hence it is clear that though to a small extent 
the fish may help to reduce the numbers of larvae in marshy pools, it 
is not of any cognizable value in the control of mostjuitoes. xigain, as 
explained elsewhere (Job, 1941a), the proportion of Cyclops met with 
in the food of the species is too small to have any significance in the con- 
trol of guinea-worm. 

As far as parasites are concerned, while Rahimulla and Das (1935, 
p. 34), who studied collections of the fish from Hyderabad, report that 
no parasites have been found ” in the specimens examined by them, 
in several adult specimens from Ulubaria examined by the ^vriter, numer- 
ous Trematodes and Nematodes, free as well as encysted, were observed. 
No parasites were seen in the younger vstages of the fish. 

SYSTE2tL\TICS or THE IIaSTACEMBELIDAE. 

Giinther (1861, p. 539) writes, The structure of the mouth (not 
of the bones of the upper jaw) and of the gill-apparatus, the separation 
of the humeral arch from the skull, the absence of ventral fins, the 
anatomy of the internal parts, and the whole habit, afford ample proof 
that these fishes are eels, in which a part of the dorsal fin is spinous 
He, however, mentions the presence of the air-bladder and pyloric 
appendages in the Mastacembelidae, wMle they are absent in the true 
eels. Besides, as Deraniyagala (op. cit., p. 265) states, the presence 
of dorsal and anal spines, normal ovisacs, oviducts and spawning in fresh- 
water ” exclude these fishes of uncertain relationship from the Apodes. 
Again, whereas the eels are considered to be of ancient origin, being 
represented not only in all fresh waters and seas of the temperate and 
tropical zones of modem times, but also in fossils like those of Monte 
Bolca, Aix and Oeningen {vide Gunther, 1880, p. 670), the Mastacem- 
belidae are comparatively less ancient, being specialised for life in muddy 
bottom ecology, and, as mentioned by Meek (1916, p. 314), not known 
to be represented as fossils. It is believed {vide Chaudhuri, 1916, pp. 12, 
13) that the Mastacembelidae evolved originally in India and spread 
over to China in the east and to Africa in the west, as “ the most primi- 
tive forms are found only in this country and the extreme forms in China 
and Africa, with the intermediate forms in the intervening countries.” 
From the external characters and the indications of the skeleton. Regan 
(1912, p. 218) concludes that “ these fishes are related to, but more specia- 
lized than, the Percomorphi ”, though he could not trace their affinity 
to any particular group of Percomorph fishes. The general percoid 

^Hamilton (1822, p. 27), has however, stated, “The fishes of the MacrognoAhiis 
genus have less of a tognsting appearance than those called Minaena, 
and are more sought after by the natives ; the highest of whom in Bengal make no 
scrapie of eating them ; and by Enropeans they are esteemed the best of the eel kind 
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appearance, so marked in the early larvae of M. panoalus, lends support 
to Regan’s surmise. Further, the siroilaritv in distribution, the presence 
of dorsal and anal spines, and the similaritv in the scale pattern seem 
to indicate that the Mastacembelidae might have originated from a 
Percoid fish remotely allied to Nandidae. The scales of Mastacembelidae 
are longer than broad, with basal, apical and lateral radii as in those of 
Plesiops Cuvier, a genus of Nandidae. While the nuclear area is very 



Tbxt-fio. 6 . — Outline diagrams of typical scales from the broad sides of fishes of the 
Mabtacembelidae and FUsiops Cuvier (Nandidae). 
a, Mastaccmbelus pa7icalus (Hamilton) ; 6. Mastacembehis anuaius (Lac^p.) ; 
c. Mhynchobddla aevleata (Bloch) ; d. PUdopa nigricans Bupp. («r, 6 and c are magnified 
about 32 times and d about 4J times. The oirouli are not represented). 

small and narrow in M. pancalus, it is wider in M. ar}natu$ and 
Rhynchobdelhamleata, and very wide in Plesiops (text-fig. 6). The 
margins of the scales of all these ate scalloped in varying degrees. The 
narrow nature of the scales of the Mastacembelidae may be a modifica- 
tion necessitated by their burrowing habits. The modification of the 
pelvic fins, which are absent in MasUic&nibelus^ is also apparent in 
PlesiopSy where there are fewer rays in the pelvics. The general 
resemblance of the twelve days old larva of M. payioalus to Plesiops is 
again striking. In the absence of a detailed knowledge of the anatomy 
of the Mastacembelidae and the Nandidae it is not possible, however, 
to arrive at any more precise conclusions in regard to their relation- 
ships. The above is merely a tentative suggestion. 
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Summary. 

Tlie life-liistory of Mastacembdus pancalvs fHamilton) was worked 
out by following the development of its esjgs collected from a Railway 
borrow pit between Ulubaria and Fuleshwar in tlie Howrah District, 
where the fish breeds from ilay to No^’^ember \rith the peak period during 
the pre-monsoon rains. The fairly large eggs are laid, scattered in groups 
among algal meshes. Though the egg is heavily yolk-laden, the 
embryonic development is verv" short, and hatching takes place a day 
and a half after laying. The hatchling looks very different from the 
adult, and resembles a tiny tadpole. Being still heavily yolk-laden, it 
seldom moves about, but usually rests belly up for long intervals on the 
algal mesh. The early larval development is fairly rapid. Metamor- 
phosis, however, is prolonged over a month. The yolk gets fully absorbed 
in the first week, and the larva begins to feed on microplankton, though 
active movement is still intermittent. In tlie course of the next two 
weeks the conical snout with its trilobed tip is developed, the median 
fins get difierentiated with spines and rays, which latter appear in the 
pectorals also, and active swimming and wriggling movements commence. 
By the end of the first month there develops the 22 mm. long young 
adult with full complement of fin-rays and other characters of the adult 
fish. Maturity is attained in about one year. 

Normally a nocnirnal fish, M. pancalus usually spends the day time 
lurking in narrow crevices or in temporary burrows, which it makes in 
the soft substratum. In the young stage the fish feeds mostly on Ento- 
mostracan Crustaceans and certain insect larvae. The ratio of piscine 
elements in the food is negligible. In very cold and dry seasons the 
fish hibernates for longer or shorter periods. 

Though small in sLse, and shunned by some owing to the snake-like 
shape, the fish is regarded good eating by many. Unlike M, ammtus, 
M, pancalus is not very destructive to eggs and fry of other fishes. Its 
value in the control of mosquitoes and Cyclops is insignificant. The 
fish is frequently subject to parasitism by Helminths. 

Regarding systematics, the general Percoid appearance of tho early 
larvae of M. the similarity in distribution, the presence of 

dorsal and anal spines, the similarity in the scale pattern, the modifica- 
tion of pelvic fins, and the general resemblance of the twelve days old 
larva of M, pancalus to Pksio]js seem to indicate that the Mastacem- 
belidae might have originated from a Percoid fish remotely allied to 
Nandidae. 
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ON A NEW ACANTHOCEPHALA, ACANTHOSENTIS SIRCARh 
SP. NOV.. FROM A CALCUTTA FISH. RASBORA ELANGA (HAM.)- 

By T. X. Fodder, M.B., Professor of Zoology, Carmichael Medhal 

College, Calcutta. 

In the course of my investigations on the parasitic infections ot 
various fishes of Bengal and other provinces available in the Calcutta 
markets, I found a new acanthocephalan parasite in the intestine of 
Basbora elanga (Ham.). This fish is known in Bengal as “ Elang bata 
and is generally available in the local markets from September to March. 
I found that nearly 60 per cent of the fishes were infected with these 
parasites and the highest number of parasites in one specimen was 8-10 ; 
all the parasites were found in the intestine of the host. This worm is 
described below as Acanthosentis sircari^, sp. nov. 

Acanthosentis sircarL sp. nov. 

The body is usually cylindrical with a broad anterior end, while the 
posterior portion tapers a little towards the extremity. Sexual dimor- 



TaXT-no. 1. — Anterior portion of Acanilosentis sircari, sp. nov* 
bh., body hooks; lemnisci; central neire ganfflion; nL, nuclens oi rh 
iemnisei ; p., proboscis ; ph., proboscis hooks, 

1 The species has been named after Sir Nilratan Sircar, M.A-, IVI.T).. D.Sc-, os a mark 
-of gratitiide for his keen interest in this line of research. 
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plism is well marked, the females being much larger than the males. 
The colour of fresh specimens is creamy-white. 

The proboscis is globular with 3 rows of 6 hooks each. The hooks of 
the first and second rows are much larger than those of the third row. 
There is no definite neck, but in fully stretched specimens a comparative- 
ly small space, devoid of spines, corresponding to the neck can be dis- 
tinguished. 

The anterior half of the body is armed with circular rows of curved 
spines. In the anterior region these spines are closely set, but the rows 
near the middle are wide apart. In the body-wall there are a few giant 
sub-cuticular nuclei, five on the dorsal and two in the ventral aspect of 
the body, some branched nuclei are also present. The lacunar system 
is well developed. The transverse canals are very prominent, their 
course in the body-wall corresponds to the circles of cuticular spines and 
suggests a pseudosegmentation of the body. 

The proboscis sheath is a single-layered, thin walled muscular sac, 
hanging down from the middle region of the proboscis. The central 
nerve ganglion is situated at the posterior extremity of the proboscis 
jsheath. 



Text-fig. 2.— Posterior portion of male AwrUhose/nHs sircarit sp. nov. 

6., bursa; p., penis; pd. prostatic duct; pg„ Prostatio glands; pr., Prostatio 
reservoir ; testes ; vd., vas deferens ; ve,, vasa efferentia. 

lie two lemnisci are situated normally on either a£ the pro- 
boscis sheath. One of the lemnisci is much loiter than the other, being 
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nearly twice its length. This is a constant feature in all the specimens 
examined. There are three nuclei in the shorter lemniscus, and two in 
the longer. 

The male genitalia consist of two ovoid testes situated closely apposed 
to each other. The vasa efferentia join one another near the prostatic 
reser\'ior to form a thick and elongated vas deferens which ends in the 
penis. The prostatic gland is a single syncitial mass with 6 to 8 nuclei 
embedded in it. It lies closely behind the posterior testis. The prosta- 
tic reservoir is a rounded organ which is continued as a narrow prosta- 
tic duct opening at the base of the penis. The seminal vesicle is a long 
baloon-shaped sac which also opens near the opening of the vas deferens 
into the penis. The penis is a conical muscular organ which ends at 
the top of the eversible bursa. The bursa is a funnel-shaped structure 
which, in most cases, is retracted within the body. 



Text-feo. 3. — ^Youug female 4. sircari, sp. ziov* showing developing ovary. 

L, lemnisoi ; nb., body nnolens ; nf., nerve retinacnli ; ng„ oentral nerve ganglion ; 

ovary; ps., proboscis sheath ; uterus; uterine b^; v,, vagina. 

The female genitalia consist of a thick walled uterine-bell which at 
its posterior end is continued as a long, tubular uterus. At the posterior 
extremity of the uterine-bell just near its opening into the uterus there 
are 6 to 6 giant cells, the guard cells ” which control the passage of the 
mature ova into the uterus. The wall of the uterus is thick, its poste- 
rior half is very muscular, and its lumen is much narrower posteriorly 
than anteriorly. At the junction of the anterior and posterior portions 
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of the uterus there are two giant cells situated within the uterine wall ; 
these are the flask cells (Venna & Datta). The uterus leads into the 
thick and muscular vagina, which is situated at the postero- ventral end 
of the worm. 



Iext-ftg. 4. — ^Female genitalia of .4, sp. nov. 

fc flash cell ; q , gnard cell ; genital ligament ; or., ora , u , uterus ,*'m 6 , uteiine 
Dell; i., Taginj 

Bieasuteynents . — ^Males 3*11 — i-76mm. x 0*48 — 0'67mm. ; females 
2*94— ll*89inm. x 0*39 — l-Olmm, ; proboscis 0*138 X 0*115inm. ; pro- 
boscis hooks, row (i) 0*055nmi. long, low (ii) 0*048nmi. long, row 
(iii) O'OlSmm. long; proboscis sheath 0*265AO*150inm. ; lemnisci 
(i) 0*920 x0*104mm., (li) 1*932 X0*161mm. ; testis, anterior 0*391x0*345 
mm., posterioi 0*379 x 0*322mm. ; prostatic gland 0*253 X 0*207inm. ; 
vas deferens 0*667inm. long; prostatic reservoir 0*161 X 0*104mm. ; 
prostatic duct 0*598mm. long ; bursa 0*437mm. long ; uterine bell 
0*115mm. long : uterus 0*133mm. long ; vagina 0*161imn. long. Ova 
not liberated. 

In the new species the males are generally much smaller than the 
females. The lenanisci are much longer than the proboscis sheath and 
one of the lemnisci IS nearly double m length of the other. There are 
S nuclei in the shorter and 2 in the longer lemnisci. The wall of the 
proboscis sheath is single layered. The central nerve ganglion is situated 


Table I. 

Showing meamrenmits of dosely related species. 
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near the posterior extremity of the proboscis sheath. The prostatic 
gland is a single, syncitial mass, with 6-8 nuclei and the lacunar system 
is well developed. 

Host. — Basborn elanga (Ham.) 

Location . — ^Intestine . 

Locality.— Calcutta,. India. 

Type specimens, — (Reg. Xo. ^’3445/1) Deposited in the collections 
of the Zoological Survey of India {Ind. Mus.). Calcutta. 

In conclusion, I have to express my hearty thanks to Dr. Daiui 
Prashad, Director. Zoological Survey of India. Calcutta, for giving ino 
facilities to consult the literature in the library and to Mr. M. N. Datta 
of the same department for his valuable suggestions. 
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Introdcctiox. 

The oeniis U raeoti/phhf^i wap originallv included under CaeriUa 
(part) Dum. & Bibr. until it was s.bown by Peters (1879) how TJrneo- 
typhlus differed from the other tionera ; Peters, therefore, erected the 
new genus Umeotyphlus to aocominodate the thr^e species known at 
the time. Xieden (1913). who followed Peters, included the tliree spe- 
cies of Gaecilw, — C. C, onjHt'h and C, sempJiini urder 

U raeotyphlits ; hut the bsi species of Uraeoft/phlus has suhse(|uentl\’' 
been shown to belong to (reofrypelcis by P.arker (1927). Two more 
species were added later, namely, U. inf>noni and U. mtmynni, making 
in aU four Oriental species. The last one was recently described ])y 
Seshachar (1939). 

The important difference between tlie commonly occurring South 
Indian genera Ichthyophis an<l TJraeoiyphlus in the arrangement of cra- 
nial bones is that in the former the parietal and squamosal approxi- 
mate together dorsally (stegoln*otapliy) while in the latter, a gap sepa- 
rates them (zygokrotaphy). The genera Demophis, Hypogeoplm, 
Caecilia, Crypfopsophis, Amphiutnoplns, He}'pele, Gymnopis, Typhlo- 
iiectes, Siphonops, BoylenyeruJ'f and Gegcnophis are related to Ichtlujo- 
phu in regard to the arrangement of the parietal and squamosal while 
the remaining genera RhinatrenfCi. Geofrypetefi^ Pmslinia^ Bdellopliia^ 
Chthonerpeion and Scoheomorphns conform to the Umeofyphhts plan. 
Recently Parker (1930) de'5tTil)ed a new acnns from Cameroon, South 
Africa, — Idiocnndvm \ in this also the parieral is not separated from the 
squamosal by a wide gap, 

Wiedersheim (1879) having examined a single specimen of Caecdut 
oxyura {U. ojryum^) came to the conclusion that tmntomically it was 
not very different from C. hfmh'icoides (0. gracilis) and G, rostrafa {Hy- 
pogeophis rostratus), and remarke<l that the latter two species could 
very well be treated together. I reproduce his sentence (p. 27) here, 
for it chiefly concerns the genus Vmeotyphlvs which is discussed in the 
present paper : 

CaeciUa lutuhricoides und CaeciVo rohtrafa, Beide Arten zeigen 
nur so geringe Abweichungen dass sie fuglich zusammen ab- 
gehandelt werden konnen. Dasselbe gilt auch 0. oxyura^ 
insoweit er mit gelnngen ist, an dem einem mir zu gebote 
stehenden Examplaro ins Mare zn kommen.” 

The cranial morphology of a large number of Apodan members uas 
described ?>y Wiedersheim, viz.. 7. ghfinosus. G. hmbricoidea (C. 
gracilis), 0. rostrafa {B. rostratns). 0. oxijnra {V. oxyurus), Sipho- 
nops amiulatus, Siphonops indistinchm {Chthonerpeton indistinctwn ) ; 
of these the accounts of the skull, hyoid apparatus, olfactory and audi- 
tory organs, the tentacle, the br.iin and its ner\"es chiefly "concern us. 
It should be noted, however, that he dc*?cribed a species of UrO/Co^yphlus 
(U. oxyvrtfs) as belonging to the genus Gaeeilia und similarly his two 
other examples C. rosfruta and S. indistinchon are now regarded as 
species of the genera Hypogeophis and Chthonerpeton respectively. 


^ BdellophU is merged with Bcdeamorphus. sec Bnrbour and Loveridge, 1028 , 
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Peters (1881) noted that the skull of TJ raeotyplilus closely resembled 
that of IcMiyophis, and, therefore, both differed considerably from 
that in the other genera. He described the gross morphology of the 
skull of U. oayurvs, having studied two specimens and remarked that 
the founding of ihe genus was definitely established. Describing the 
skull of Z7. oxyunts^ he recorded the ocourrencf^ of separate intermaxil* 
laria (premaxilla), a side piece on either side of the nasal (septomaxilla), 
a piefrontal. an orbital (postfrontal) and a pterygoid. The skull of 
VmeotyplihiH closely resembles that of Ichthyoplns both coming from 
the same locality (South India)^ except that the prefrontal does not 
roach the detached nasale (septomaxilla), and there is a gap between 
the squamosal (squamosojugale of Peters) and parietal. It is, however, 
significantly pointed out by Peters that these featiures may be individual 
variations or due to differences in age. 

My object has been to describe in detail the morphology of the head 
of J7. mmyani and try to compare the anatomical details of this species 
with what has boon described for other genera and finally to decide 
whether the erection of tlie new genus is justifiable. 

^Material and methods. 

The heads of larval and adult specimens of I. gluitmsus and U, 
mray<an secured from the Western Ghats were fixed in suitable fixa- 
tives (Bouin, Formol) aiid decalcified in a mixture of 70 per cent, alcohol 
containing 3 per cent. con. nitric acid (with phloroglucin). Alizarin 
transparencies of larval and adult animals were made for checking the 
skull preparations obtained by maceration. Sections were stained in 
Haematoxylin-eosin, Pasini, boraxcarmine-picro-indigocarmine and mu- 
cicamiine.' 

The entire lengths of tlie larval forms of I. ghdimsus and of a juvenile 
specimen of TJ. mtrayani studied were as follows : 

I. glutimsus : 3*8 (embryo), 7*0, 8*3, 10-0 and 12*7 cm. 

V. mrayani : 9-0 cm. 

A single adidt head of IchthjopMs monochrom was also sectioned for 
comparison. Heads of Demophis gregorii Blgr., Herpele ochrocephala 
Cope, Scolecomorpim %iluguYue)isi$ Barb, and Lov., and Bovlengernla 
boulengeri Torn, were also sectioned and studied. 

Observations. 

The skulh — It is customary to study the skull by dividing it into 
regions, vir,, frcftital, pariet-al, occipital, palate and upper jaw, suspen- 
sorium and bones in association with the sense-capsules. But in the 
apodan skull where some of the bones fuse with adjacent ones, a 

^Sarasins (1890) remark that one species of Uraeoiyphbts, T. ajrieojivs (U. sera- 
Nieden 1913) is found in Africa, 'while there w not even a single reeoid of the 
occurrence of an Ichthyophis from the Ethiopian Continent ; Barker (1927), however, 
correctly referred this species of Vraeoippihtuis to Qecirypttes and thus renu>\ed a distri- 
butional anomaly. 


x3 
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narration based on this classification would entail a repetition of certain 
parts and therefore, I have adopted the follo's\ina mode of description : 

Naso-ethmoid region : 

The nasal (bones in association w*th the olfactory 

The septomaxUla j capsule). 

The sphenethmoid. 

The cartilages of the nasal region. 

Orbito-temporal region: 

The frontal 
The parietal 

The pre- and post-frontal 

(the frontal, pre- and post-frontals belong to the orbit; 
the parasphenoid and pleurosphenoid which belong to 
this region are described under the occipito-auditory 
region). 

OCCIPITO-AUDITORY REGION : 

The os Basale 
The stapes. 

The upper jaw, palate and suspensorium : 

The premaxilla 
The maxillopalatine 
The pterygoid 
The prevomer 
The squamosal 
Tlie quadrate 

The only cartilage bones in the skull of Apoda are the os Basale, 
the stapes, and the quadrate. 

Nuso-ethvoid region, 

Tihe nasal (paired). — The nasals appear anteriorly as two vertical 
pieces of bone on either side of the prenasal prons. Posteriorly (see 
text-figs. 1, 8, 9, 7i) a horizontal piece is noticed doiaally to the olfac- 
tory chamber and the two (vertical and horizontal of each side) unite 
to enclose the main trunk of the ophthalmicus profundus nerve. This 
feature of the roofing bone (PI. lY, fig. 1) is noticed till we reach the 
frontal which appears underneath the nasal and a few sections poste- 
riorly the nasal disappear. ^ 

The septomaxilla (paired). — (Nanale^ Marcus, Rtimmelmayr and 
Porsch 1935). The soptomaxilla (PJ. I\, fig. 1, text-fig. 1, which 
is noticed anteriorly to the appearance of the maxillopalatine in sec- 
tional views gives exit (through foramen ejuphaniale ?) to a branch 
of the ophthalmicus profundus (op^ ner\’’e and is not united with the 
nasal (w.) above or with the premaxilla Ipfux.) below. The contour 
of the bone in Uraeoiyphlus differs slightly from that in Ichthyophis. 
A figure of a model of the septomaxilla is given by Sarasins (1890) where 
an upper, an external and an int<rnal lamella are delineated. In U, 
nara^ani it appears posteriorly to the anterior naris as a small ]-sliaped 
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bone clasping the lateral portion of the olfactory sac ; the dorsal limb 
extends towards the nasal, while the lower limb is in contact with a 
cartilage (c). Anterior to the appearance of the prefrontal, the septo- 





Text-mo. 1 . — Vtaeotyphlus narayaiii S’eshachar* 

Transverbo bcction in the beptomaxilla regiou, posterior to fig. 8 : x 33. 

6e., buccal epithelium ; c., nasal cartilage ; /rp., lateral cavum nasale pnncipale ; 
map ^ maxilloplatine bone; medial division ofr. maxiUans V ; wcp., median 

cavum nasale principale ; 7i., nasal bone ; nld ^ nasolacrimal duct ; 007.. opemng of or- 
bital gland ; op*, r, ophthalmious profundus Y ; op_., branch of r. ophthahrucus profun- 
dus ; qpgft., branches of opg. ; 0P4., branch ot r, ophthalmicus piofundus ; ops., branches 
of op to skin ; pmx,, piemaxilla prevomer ; smx,^ septomaxilla ; sn'.t os^ed septum 
nasi ; aph,, sphenethmoid ; sul.^ sulcus ; //., tentacular fold ; ta.. tentacular sac. 

maxilla disappears feom sections. In tlie juvenile specimen of Uraeo- 
typhlus that 1 have examined, the septomaxilla has not reached the 
nrm.YiTnTiTT' development noticed in the adult, but the adult configura- 
tion and the passage of the nerve (opj) can be clearly made out. 

In Scolecotnorpfms (text-fig. 2, sfox.) anterior to the external naris 
the septomaxilla appears as a small piece of bone on the ventral aspect 
of the olfactory sao externally to the piemaxilla ; in the plica which 
depends into the cavum nasale principale, a portion of the bone is noticed 
wMch however, in posterior sections, unites with the limb situated below 
the cavum nasale principale after the latter hone gives exit to a branch 
of the ophthalimcus profundus (ops). The septomaxilla forms a 
horseshoe-shaped bone in the hoflow of which the lateral part (fcp.) of 
the cavum nasale is located. The bone disappears in the region wh^e 
the eye and prefrontal appear in sections. 

The sphene^moid.—Tlm bone starts in the nasal septum (text-fig. 
1, sph.) and invades the preoptic roots also. Anteriorly the bone ap- 
pears as a median pillar and on the dorsolaterd aspects of which the 
broad internal portion of each nasal rests. Yentrally the sphenethmoid 
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js slightly broadeued with a cartilaginous tip (see caxtilages of the nasal 
region). Postenorly the sphenethmoid encloses the doisal and \entral 
olfactory divisions of the ner\ ous olfactonus (text-figs 3, 9, ion, » <m ) 



Ilvi xiQ 2 — ScoUoomoiphm lihigtuiiffnbia Barbour Su Lo\eiidge 

liaubVf ISC section m the beptima\illa region / 53 

t nasal caitilage hp lat lal cuuin nasalc principale mrp ^ lupdian oavum 
uasalc piuiLipak /^ nasal bone , nld nasolacrimal duct , op^, op^^ op ^ , branches of 
r ophthalmicub piotondus , pnix , prcma\illa , pi , pie\omer , amjb , beptoniaxiUa , sp% p 
sphent thuioid , te tentacle U , tentacular sac 

and in a shghtlv prechoanal region, five canals can be made out , two 
dorsal for the dorsal olfactorv nerves, two ventral for the two ventral 
olfactory nerves and a median one (see text-fig 9 oows) in which a 
branch of the right ventral olfactorv nerve runs In text-fag. 3, a large 
bony extension running doisaEj to the olfactory chamber on each side is 
given ofi and m this region, only foui canals can be seen mthe spbeneth* 
mold The gap betv een the lateral extension of the sphenethmoid and a 
dorsal hmb of the maxillopalatme is bridged by a piece of cartilage (o' ) 
In the region of the olfactory lobes, the sphenethmoid shows the typical 
girdle shape with the lateral extension still persisting. Dorsally an 
infrafrontal (inteifiontale extension of the sphenethmoid is also 
.noticed as desciibed m H^pogeophu by Marcus, Stimmelmayr and 
PoKch (1935), and this pomt is mdicated by these authors when they 
say that (p. 41 i) 

Die hei Hiphonopi, noch das Schadeldach bildende Deckplatte, 
die bei Hypogeophis von den Stimbemen verdeckt wird, wuide 
als Dexmet^oidale bezeichnet und der dorsale ebenfaUs 
der male Fortsatz des Processus mterfiontalis. 
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The ophthalmicus profundus blanch is ^-ncloscd m the doibolateial ■wall 
ol the sphenethmoid m posterior sectional Met\s of TJ meotyphlus In 



LidUbViist section po tdui to {0 

< uabdl tAitiu^ts ( b ciioaucnsthl nnl« ut< I , do) doi-^il olf'nton 
1 ivt y hontal bont , inmi , intfinnulUn Rlaml ct J ahicuhol/ Up htcial ca^um 
insal( pniitipale map ma\iIlopilatinr //dij medn) diMsi n of 1 maMllaiis \ 
mi\ ft, blanches of wt/) , median ca^um iwlc pnncip'»lc mtt m Ktiictor 

ttuticnli, « / , nabal ^Und , oy 01 bital eland 0/ r ophthahnnus piofundub \ opj, 
op , brancheb ot 1 ophthalmicus profundu'* op^f liiamh of ojti pa parasphonoid 
p irtion of os B^bale p/iwaift , palatmns fa<,ialib ftlu 6 % bianch ot 1 maMllaiis \ p/ , 
hteial division of palatmus lacialib , prebontal bum p pn^onici sph spht 
ill thmoid, ion , ventral olfactorj nti%c , unfi , vail ot NcUnnisc 

(he optic legion, the sphenethmoid becomeb incomplett mid\entrallv 
and forms only the \ ontrolateial bound foi the biaiii , further m 
this region the ophthalmicus piotundus is not enc^o^'Cil in a bony canal 
The infrafrontal sphenethmoid peisists The foramen opticus {plita 
oculomotorius) appears and the sphenethmoid ib noticed only dorsally 
and ventrally as rounded pieces ot bone However, po-steriorly car- 
tilage appears in these two portions xeprtb^.ntlng the oibital (dorsal) 
and trabecular (ventral) caibilage^ 

In Hypogeoplm, the ethmoidal icgiou, which I ]w\e designated 
as the sphenethmoid following de Beer (1937) is composed of an ante- 
rior mesethmoid or presphenoid (arising in nasal septum), a dorsal der- 
methmoid and m the sides bj the sphenethmoid (pleurothmoid pluh 
sphenorbitaJ) and a preethmoid (m connexion with the prevomer) How- 
ever, de Beer considers that the sphenethmoid xepresents the pxesphenoid 
and orbitosphenoid bones. 

The formation of an eminentia olfactoria (processus conchoxdes, 
Sarasms 1890) is characteristic of only some genera of Apoda In 
/. glutmosus and /• moncchrom an enunentia oKactoria is formed by 
the prevomer and sphenethmoid. A ventrolateral extension of the 
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spheiietlmioid projects into the nasal sac along with a portion of the 
prevomer so much so the cavity of the olfactory chamber is divided 
into a lateral and an inner (median) portion. A similar arrangement 
is also seen in Geotrypetes and Dermophis (Norris and Hughes 1918). 
However, in the latter animal the tiasopremaxilla and the pre vomer 
give rise to the elevation in the olfactory chamber anteriorly while in 
the posterior sections, the prevomer and the sphenethmoid contribute 
to it. Similarly in the case of IchthyopMs, the maxillopalatine sends 
a small projection on the external aspect of the pre vomer. The forma- 
tion of the eminentia oHactoria is totally wanting in Herpele, Gaecilia 
and Hypogeophis (Wiedersheim 1879 ; Norris and Hughes 1918 ; Marcus, 
Stimmelmayr and Porsch 1935). In U. narayani also an eminentia 
olfactoria is absent and therefore a lateral chamber of the nasal sac, 
as described by Sarasins (1890) for I. glutinosus, is also absent.^ 

In the investigated examples like Boulengeruh, the degenerate eye 
is covered by squamosal while in Gamlia and Herpele the eye is co- 
vered by maxiUopalatine and the eye muscles and eminentia olfactoria 
are absent, whereas in IchthyopMs, Dmmphis and Geokypetes an emi- 
nentia olfactoria is developed and the eye is not covered by bone. In 
Scoleoomorphm the eye is degenerate and is not covered by any bone, 
but an eminentia olfactoria is well developed. U. narayani forms a 
good link between Boulengerula, Gaeoilia and Herpele on the one hand 
and IcMhyophis, Dermophis and Oeotrypetes on the other and it is no- 
ticed that the eye in UraeotypUus is not covered, the eye muscles are 
well developed with an optic nerve, but an eminentia is absent. It 
might be thought that there is a correlation between the degeneration 
of the eye consequent upon covered nature of it as in Herpele and Bouh 
engerula, etc., and the absence of an eminentia, but the presence of a 
well developed eye and the absence of an eminentia in Hypogeophis 
and Uraeotyphlus and the presence of a degenerate eye and the pos- 
session of an eminentia in ScoleoomorpJms {see text-fig. 4, eol.) rules out 
any such relation. 

TJie cartilages of the nasal region. — ^The prenasal prong appears as 
a thin cartilaginous structure between the premaxillae. In the region 
where the cartilaginous nasal septum {see text-fig. 8, s/i.) which gives 
rise to the prong anteriorly widens to give rise to short tecbal {fn.) and 
solum (so».) cartilages, it is noticed that the lateral sinus of the olfac- 
tory chamW {cavttm nasale principale) is bounded externally by a 
crescentic cartilage (cc.) from which a short projection is noticed to 
enter the plica (pH,), In sections anterior to the nares, this crescentic 
cartilage forms a part of the roof and also the floor of the cavum nasale 
princi^e. The ventral cartilaginous limb of this in posterior sections 
Ues between the lower limb of the septomaxilla and the premaxilla 
(text-fig. 1, c.) and further posteriorly is seen in between the inner por- 
tion of the maxillopalatine and prevomer and joins the bony ^bluin 
of the sphenethmoid bone. Quite independently of the cartilages men- 
tioned above, there appears a cartilage (^ee text-fig. 9, c/) betweep the 
prefmntal and frontal and spreads posteriorly tetween, tho maxillo- 
palat^^ a^ idm sphenethmoi^l tectum (text-fig: 3, e'.) add fo^ with 
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the latter ; in other words it is an anterior cartilaginous extension from 
the tectum. 



Text-fig. 4 . — Scohconwrphus 'altiyu.t'aznsis Barbour k> lioveridge. 


Transverse section showing eminentia olfactoria : X 55 . 

6 e., buccal epithelium ; hs,, blood sinus ; csh.^ “ ohoauenschleimbeutel ; don.^ 
dorsal olfactory nerve ; eoh, eminentia olfactoria ; /., frontal bone ; intermasBlary 

glands of Fahreuholz ; Icp,, lateral cavum nasale principale; map., maxillopalatine 
mediaJ division of r. maxillaris V ; wcMJa., lateral division of r. masiUaris Y ; 
median cavum uasale principale ; mrt..,, two parts of m. retractor tentaculi ; 

a., nasal bone ; ng.^ nasal gland ; w»., “ Nebennase ” ; op., orbital gland ; oj?., op.., 
0P3., r. ophthalmicus profimdus (op) and its branches ; pas., parsisphenoid portion of os 
b^le ; pdg., postdental gland ; palatiuus facialis plvs a branch of r. maxillaris 

V I prf,^ prefrontal ; pi?., prevomer ; sph,, sphenethmoid ; von,^ ventral olfactory nerve. 

In the region where the anterior portion of the Choanenschleiin- 
beutel ” (text-fig. 3, cs6.) is noticed between the two portions of the 
‘‘ Nebennase ”, a horseshoe-shaped cartilage clasps the choanal chamber ; 
posteriorly a bit of this cartilage (c'*'.) is noticed dorsally to the maxillo- 
palatine bone and this finally disappears. 

Orbito-tempobal begion. 

rAs /ro?i^ai (paiyed),— (text-figs. 3, 9,/) The frontals meet each 
other in a. close suture (PL IV, fig. 1) so that the aphenethmoid is not 
visible externally, ; a feature also noticed ia ffywwiopis (Petem 1879), 
Sypogeophis (Marcus, StiBamelpoa^ and Porsch 1935), I(^hyaphi$ and 
OMUmetpeim, In Sip^mps (Wi^ersheim 1879) between tie naso- 
piHoitaxilla, fEontals patietals of either mde,:th6 ephenethmoid 
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is visible as a diamond -shaped area : in Herpele squalostomum^ Peters 
(1879) shows the sphenethmoid in two areas, between the naso- 
premaxilla and the frontals and between the latter bones and parietals. 
Parker (1936) who reproduced a hgure of the same bpecies of Herpele 
for purposes of comparison with Idiocraniiitn, indicates the spheneth- 
moid as visible externally only between the nasopremaxilla and the 
frontals ; this probably is a variable feature. In Scolecomorphus (Peters 
1895) the roo&ig bones approximate and, therefore, a part of Lhe sphe- 
nethmoid is not visible externally, a point also confirmed by de YiUiers 
(1938). In Boulengerula (Peter 1908). the bone is visible mainly be- 
tween frontals. From the figures of Norris and Hughes (1918) it can 
be concluded that the sphenethmoid is visible dorsallv owing to the 
incomplete approximation of the nasopremaxilla and the frontals in 
Dermophis and also in Herpele, 

The parietal (paired). — (text-fig. 10, par.) They appear imderneath 
the frontals and posteriorly form not only the roof but a part (dorsal) 
of the side, articulating with the os Basale (the pleurosphenoid, prootic 
and exoccipital parts). 

The pre- and post-frontal (paired).— These two bones may be con- 
bidered together In Ichihyophis and V raeolyphlus only these two 
bones are present, in all other Apoda they are absent, except in Scale- 
comorphiis (Peter 1893, 1908) in which only a prefrontal is noticed (text- 
fig. 4, prf). In the South Indian genera studied by me, the prefrontal 
(described as Preorbital by J. iliiller) is l)Ounded by the nasal and 
maxillopalatine anterolaterally and posterolalerally by the frontal and 
prefrontal. In the case of /, glutiHOsns^ the figures of Sarasins (1890) 
show that the anterior tip of the prefrontal reaches the posterior border 
of the septomaxilla. In some of the skulls that I have examined this 
is not so, for the prefrontal is separated from the septomaxilla by the 
ji^taposed portions of the nasal and maxillopalatine. The sectional 
views of well grown adults of both /. glutinosus and U. naraijani also 
exhibit the latter feature. A side ^icw {see text-figs. 5a, 5c and 6e) 
depicts the condition enumerated above where the maxillopalatine and 
the nasal are not separated by the septomaxilla or prefrontal. 

The exact contour of the postfrontal differs in individuals. In the 
case of I, glutinosus, Sarasins remarked that the bone was always ‘ half- 
moon ‘-shaped confirming the observation of J. Muller. Wiedersheim 
(1879) noted that the bone was ring-like normally and the crescentic 
nature of it was due to injury and Peters (1879) also remarked the same 
about the bone. In the figure drd^\n by Nieden (1913, p 3), a ring- 
like postfrontal (see text -fig. 5c, pff.) has been shown folIo^^dng Wioder- 
sheim and Peters. In U, narayani. only one type is found, i,e., the 
circular. In one series of sections of a large animal the postfrontal is 
ring-like while in anotlier (of a smaller si^fie) it is crescentic with the gap 
towards the maxillopalatine. In the juvenile specimen of TJ, naraijani 
(9 cm.), which I have studied, it is crescentic. The skulls of large speci- 
mens that have been prepared by maceration show a ring-like post- 
frontal. It is therefore abundantly clear that in U. narayani, the cres- 
centic nature of the postfrontal is noticed in smaller while in 

the well grown adults, a ling-like postfrontal is present. In my figures 
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(PI. IV, fig. 1 and text-fig. od) I have shovm the bone ring-like. Having 
examined a large number of skulls of /. gliitinosus, the crescentic post- 



Ickthyophib (jlutino^ub (Lmn.). Skull, lateral asx)e(*t. 
a, (after Sarasms, 1890): x4-o. 

^.original: ^<4*5. 

r. (after Nieden, 1913 inodifiecL) : x4 5. 

Utaeotyphlus mraymi Seshachar. Skulk lateral aspect, d. 4z-o* 

Ichthyophis nionochrous (Sleek.). Skull, lateral asiwet, 6, a4-5. 

antu^ anterior nares; /, frontal; yap*^ fobba between bquainobal and parietal; 
map., maxiUopalatme ; n., nasal; onld„ owning of nasolacrimal duct; ot., orbit; par,, 
parietal ; pmjc., premaxiUa ; prf,, prefrontal ; ptc., ptcroccipital caMty ; pff,, postfrontal : 
snix,, septoma^illa ; ag., bquamo^ial ; Ur„ tentacular eaiml. 

frontal is noticed iu a majority of them while the prebence of a circular 
one is not uncommon. In my preparations the ring-like postfrontal 
belongs to one which is easily the biggest among the macerated skulls 
and since Sarasins (1890) have shown a crescentic postfrontal in an 
equally large skull the shape of the bone is obviously subject to varia- 
tion. On the other hand, in Z7. narayani, the shape of the postfrontal 
is always circular in well grown indmduals. Peculiarly there is another 
feature of variation met with in these South Indian apodan genera to 
which reference has been made briefly already. In the figures by Sara- 
sins (1890) of L gJvlimsus, the septomaxilla and prefrontal (text-fig. 
5a) meet each other ; in 7. ymmdhrom (text-fig. 5e) the topographical 
relationship of bones is exactly like that in I, glutimsus. But in the 
skulls of L glmtinosus studied by me, iu some where the postfrontal is 
crescentic the prefrontal and septomaxilla are separated by the exten- 
sion of nasal and maxillopalatine. The other type where the post- 
frontal is circular, the close apposition of the prefrontal and septomaxilla 
is also seen. 1 do not like to establish any correlation between the 
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shape of the postfrontal and the naiure of approximation of prefrontal 
and septomaxilla without examining tihe other species, but it mav be 
remarked that among all the skulls of 7. ^jlutinosiis examined hv me 
not one was noticed to possess a circular postfrontal and with prefrontal 
and septomaxilla separated from each other. In this connexion, the 
statement of Peters (1881) based on an examination of two skulls of 
Caecilia oxyura (Z7. oxyurus) that if the prefrontal reached the ‘ losge- 
losten nasale ’ (septomaxilla), it would closely approximate to the con- 
dition delineated for 7. glutinosus is rather significant. This condi- 
tion, i e,, the separated prefrontal and septomaxilla particularly charac- 
teiises all the skuUs of U. narayani examined by me. 

In Scolecomorphus kirhi (Peter 1895, 1908) and in S. uluguruensis 
(de Villiers 1938) there is a separate prefrontal but a postfrontal is 
absent; in Hypogeophis (Marcus, Stimmelmayr and Por&ch 1935) a 
prefrontal appears in the lar^ al stages but in the adult it fuses with the 
frontal and lachrymal and the composite bone is called a temporal. 

OCCIPITO-AUDITORY REGION. 

TJie Ob Basale . — ^Under this term. Sarasins (1890) described the com- 
posite skeletal frameiv-ork formed by the fusion of parasphenoid with 
its anterior rostrum (PL IV, fig. 2, /*.) (called processus cultriformis in 
Hypogeophis) between the prevomors, basioccipital, supraoceipital and 
otic ossification and the pleurosphenoid.-— the latter forming the lateral 
wall of the cranium posterior to the optic {plus oculomotor) for«imen 
According to Marcus, Stimmelmayr and Porsch (1935) the os Basale is 
contributed by nine different bones, viz,^ basi-, pleuro-, supra-, and 
infra-occipitals, an epiotic, a pleurosphenoid, two parasphenoids and 
otic capsule. 

A similar os Basale io also found in U. nnramni ind on its ventral 
face, orifices for the carotid art'uy (PL IV, fig. 2, cf) and jugular fora- 
mina are located. In the lateral aspect of the cranium (text-fig. 6), 
the side wall reveals the optic (p/w> oculomotor^ {of), proobic {prof) 
and facial (;ff,) foramina, lloughly the position of some bones which 
have fused may be made out. Posterior to the optic {plus oculomotor) 
foramen is the pleuro.aphenoid bone {ph,) which commences from the 
anterior margin of the prootic foramen. Tlie prootic {prof) and facial 
(j^.) foramina are accommodated in the prootic region. A separate 
foramen for the oculomotor ner\c is not seen, and in those forms where 
the third nerve is described in the adult, it enters the cranium along 
with the second nerve through the optic foramen. In the larval stages 
also there is no separate foramen in the cartilaginous wall and therefore, 
a pila metoptica is absent. As suggested by de Beer (1937) the carti- 
laginous wall which separates the optic and trigeminal foramina is a 
pila antotica produced far anteriorly. The trigeminal {prof) and facial 
{ff.) foramina are separated by a bony bridge, — ^the prefaoial commis- 
sure (p/c.) both in Ichthyophis and Uraeotyphlus, 

The parasphenoidal portion of the os Basale gives rise to the basi- 
pteiygoid process (PL IV, fig. 2, bjh) with which the processus pterygoi- 
of the quadrate is united syndesmoticaJly and since this 
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•'‘omt IS identical with the batal articulation found in other Apoda being 
«^ituc.ted anteriorly to the facial neive, it must be called a basal joint 
while in others it ib a basal articulation of the cartilaginous facets of 
the procesbus ptervgoideus and basipterygoid process. 



Text-to. 6 . — Uraeotypidm iiatayani Seshaohar. 


Side vie'K of cranium showing nerve foramina : X 16. 

r/., carotid foramen ; row., condyle ; facial foramen ; //., jugular foramen ; 
/n?., foiamon magnum; /oi., foramen ovale ;o6., os Baeale ; o/., optic pZus oculomotor 
toiamen ; pa/., paiietal ; pas., paiasphenoid portion of os Basale ; pea., palatine canal ; 
pfc.n pietacial C(»mmissuif ; ph , pleuio&phtnoid portion ot os Basale; p/o/., protoic 
foiamen; sp/i , splienelhmoid ; sp/a , sphcnethmoulal canal foi r. ophthalmicus 
profundus. 


There is a well foeined depression (sella turcica), in the os Basale 
for the accommodation of the pit^iiitars body in Uraeoiyphhis, JDeimojihis. 
Scolecomotphns, BoulengnuJa and He^pele, but in Ichihyophis it was 
not seen. 

The stapes (text-fiti. 7 a-d, st.). — (ossified operculum) with its stape- 
dial process (bp.) is bony as in other Apoda and invaiiably the stapedial 
process articulates by its cartilaainous facet (usj?.) with a similar facet 
of the processus oticus. The operculum is, hot\ever, stated to be absent 
by TTiedei'-heim (1879), Kinssley andRuddick (1899), Kingsley (1900), 
ii. Fuibiinger (1922) and Stadtmull^^r (193G). The absence of the middle 
ear is asciilied to a boriottins: mode of life by Veisliiys (1927, 1931). 
However, in Hcoleconmphis (de Vallieis 1938) there is no stapedial 
articulation since the stapes is alisent (.see page 19). In De^ittophis 
(de Jager 1939) the stapedial process taiites with the processus oticus 
which, liowever, is not seen in my preparations. 

As in Ichihyoplm. the stapedial artery in Boxdengeruh passes through 
a canal in the stapes before entering the cianioquadrate passage thus 
simulating the condition noticed in Banodotu Geckones and mammals. 

Marcus (1933) has pointed out that the stapes in Hypogeoplm 
is in hlastematous continuity with the hyoid in early stages of develop- 
meiit and therefore it is a hyoid derivative. If this is proved for other 
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apodan genera also, then the .suspension of the pterygoquadrate or 
quadrate is hvostylic. 



TuxT-ncj. 7 . — Uraecftyphlua narayani Scshachar. 


a — c., consecutive transverse sections in tlie auditory region: X22. 

apc„ articular facet of the processus condyloides ; nq.. articular facet of the quad- 
rate ; abp.^ articular process of stapes ; dc., ductus endolymphaticus ; dw., M. depressor 
mandibulae ; A/., r. hyomandibulans facialis; o6., os Basale ; oru,, otic capsule; pan., 
pseudoangular ; pa/., parietal ; pc., processus condyloides ; poq.. processus oticus of 
quadrate ; quadrate ; sa.. stapedial artery ; ap.. stapedial process ; at, stapes ; vcL, 
vena capitis lateralis ; i„ auditory onfice for the utricular nerve ; 2. 3. 4, J. 6., aucUtory 
orifices for the saccular nerves. 

The trpPBB sjlw, palate and suspensokium. 

The prmaxilla (paired). — ^The first bony structure one meets witb 
in fie sectional views of the anterior narid region is the premaxilla 
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(PL IV, figs. 1, 2 and text-fig. 8, pmx,). The pieraaxilla of either side 
is noticed to be pierced by blood vessels and Ijranrhers of ophthalmicus 
piofundus neive. It is also seen that there i«i an oval cartilage of the 
spliPiieLlnnoid 1)etween the premaxillae of either shle and in embryos, 
this cartibje projects as tlie prenasal pron^ (Peter 1898, do Beer 1937). 
Posteiiuily. the premaxilla forms partly the internal boundary of the 
olfactory oifijan and a piincipal branch of ophthalmicus profundus 
(text-tii*. 8, op^) and a ramulu^ from the median branch of maxillary 
V urn within it liefoie gaining exit. In tJ.e region uheie the an+eriur 
portion of the Nobennase is met with, the juemaxilla tlisippeais 
from sections. 



TuxT-nci, 8, — U)a€otyphlns nataymu Soshachar. 


T^an^vc^'^c «!cctiop anteiioi to fig, 1 : X 33. 

hg., Bowman'^^ aland ; Mood simi®« ; rr., m ssccntic car^finao ; fcp., lateral cavxim 
na«?dle imnci^ialo; median ta'cum nasaie principalo ; Inanches of max,; 

w., na^al ; uhL. nasolacrimal duet ; o/»., op*., i. ophthalniitu*' piofundu® and branch 
rcspecti\e1y ; op*?., bianchcs of op to skin ; pi., plica ; pwr., piemaulla ; pr., prevomer ; 
50ft., solum nasi ; sn., septum nasi ; t„ tooth ; (f., tentacular fold ; fft., tectum nasi; fft., 
tt iitacular sac. 


The fusion of the premaxilla with the nasal and septomaxilla to 
foim a nasopremaxiUa is a common feature of the apodan genera. In 
Hy})ogeophis^ Caeeilia, Herpele, Gymnopis, Chthonerpeton. Siphonops, 
Boulengnnla (Peter 1908), Detmophh (Norris and Hughes 1918, de 
Jager 1939), I^iocraninm (Parker 1936) a fused nasopreniaxilla is noticed. 
In /. I, monochrotfs, V, narayani and Hcolecomofjihm (Peter 

1908) the navsals. premaxilla and septomaxilla are alw^ays separate 
thongh de Beer (1937) points out that these bones fuse in I. glutinosus. 
The maxillopalatihe (paired), — The anteriormost part of the maxillo- 
palatine is met with in sections behind the anterior nares (PL IV, 


1 Hh Tlie olfactory organ and asset iated glands. 
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figs. 1, 2 and text-fig, 1, majp.). In the legion where the two nasola - 
crimal dncts enter into the Nebennase *’ the outer portion of the 
maxillopalatine is seen as a horseshce-shaped stiiKture enclosing the 
Xebennase In the choanal region the lateral branch of the pala- 
tinus facialis passes thiough a foramen in this bone and runs ventrally 
to it. Fuither posteriorly where the tentacular canal (text-fig. 9, tec,) 
in the maxillopalatine {map,) is noticed doisally, the lateral {max^^) 
and medial {maxf) maxillary branches run ventrally in the bone sepa- 
rated from each other. Dorsally to the tentacular canal, the ophthal- 
micus profundus branch {op^ runs in the maxillopalatine. In the 
optic region, the two passages for the maxillary ramxdi are lost and post- 
optically, it is noticed that the anterior end of the pterygoid articulates 
with the posterior tip of the maxillopalatine by means of connective 
tissue {see text-fig. 10, pt.^ map.). 



Text-ho. 9 . — Uraeotyphlus narayam Seshachar, 

Transverse section posterior to fig. 1 : x 33. 

he,t buccal epithelium ; blood sinus ; na.*ial cartilage ; don,., dorsal olfactory 
nerve ; frontal ; Zrp., lateral cavum nasale principale ; map,, maxillopalatine ; maXi,, 
medial dbivi«»ion of r. maxilloris V ; branches of mcp., median cavnm 

nasale principale ; nnt,. M. retractor tontaculi ; nasal ; ng.. nasal gland ; nn„ “ Neben- 
naae ; nng.. glands of “ Nebenna&e ; og,, orbital aUnd ; op„ opj, opj^, op,., r. oph- 
thalmicus profundus and branches ; pas., paiasphtnmcl portion of os Basale ; pfimaji^,, 
palatinus facialis plus a branch of r. maxiliaris V ; pf.f> branch of the lateral division 
of palatinus facialis ; pjf.. prefrontal ; pv„ prevoraer ; sph,, splienethmoid ; tec., tenta- 
cular canal ; ron,, ventral olfactory nerve ; branch of vow. 


In Boidengeruh. it is noticed by de Villiers (1938) that the suture 
between the posterior portion of the premaxilla of the nasopremaxilla 
and the maxillopalatine is lost and therefore the maxillopalatine also 
fuses with the anterior bones.— an instance of further consolidation of 
the bones of the maxillajcy segment. 
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In HypogeopJns (Marcus, StimmelniaTi* and Poisch 1935) the niaxillo- 
palatine is formed by the fusion of rraxilla. palatine and lacljiymal 
and prol>ably in Ichihyophis, the first two ao to form the composite 
bone. 

Two rows of teeth < an he distinguished ; an outer and an inner. 
While the outer row is borne upon the premaxilla and the maxillopala- 
tine, the inner row is cairied by the prevomer and the maxillopalatine. 
Betvxeen the two rows of teeth, there is a large interdental area and 
fflands occupy this region and these aie described separately {see The 
glands of buccal cavity). Hovevei. the second row of maxillopalatine 
teeth may foim an incomplete row. In Scoleconwrphus and Boulen- 
tjerula (Peter 1908) the teeth of the second row are absent near the 
choana, while anteriorly and posteriorly the pievomer and maxillo- 
palatine are dentigerous. 

The pterygoid (paired). — This bone (PI. IV. fig. 2 and text-fig. 10, 
j)t,) which is situated between the posterolateral aspect of the maxillo- 
palatine and the basipterygoid process of the os Basale, does not fuse 
with the quadrate to foim a pterygoc|uadraTe in I. ghitvwsus, L tnono* 
chroas and Cb minyani. The pterygoid (PI. IV, fig. 2. pt.) and the os 
Basale are separated liy n large vacuity, — the mediopalatinal cavity 
{yi*pc.) which is filled with connective tissue in the livina animal. In 
posterior sectional views wheie tlie articular facet of the os Basale 
(basipterygoid process) is met with, the anterior portion of the pro- 
cessus pterj’goicleus of the quadrate is noticed dorsally to the pterygoid 
bone. In Chthonerpeton (Peters 1879), Ichthyophis (Sarasins i890), 
Idioo^anium (Parker 1936) and in Z. monochrous and UraeotypMus^ 
the pterygoid is an independent hone. In the other genera investigated 
a pteiysocjuadrate has been described, this is surmised to he formed 
by the fusion of the pterygoid and quadrate, though developmentally 
it is not substantiated. In Boulenqemla (Peter 1908, de Villiers 1938). 
Scolecomorphus (de Villiers 1938), Dermophu (de Jager 1939), and also 
in Hetpele, a pterygoquadrate is seen. Wiedersheim (1879) was not 
able to discover a pterygoid in SipJionops, Chthonerpeton^ Hypogeophis 
rostratus and Caecilia and he referred the doubtful bones ” in between 
the maxillopalatine and the processus pterygoideus as Jugale (?) or 
postpalatine (?). Luther (1914) in his figures 4B and C shows a well 
marked pieiysoid in Siphojwps (dentigerous) while in Caecilia, a poste- 
lior portion of the maxillopalatine is showm as pterygoid. It Ls just 
possil)le that the processus pterygoideus of the pterygoquadrate reaches 
the maxillopalatine with no definite bone in hetw'een. In HypogeopJns 
alternahii an independent quadiate or the formation of a pterygotpiad- 
rate is described by Marcus, Winsauer and Hueber (1933) and is de- 
picted in their figures 3, 19 and 23. 

The prevomei' (paired). — ^The prevomer® (PI. IV, fig. 2 and text-figs. 
1, 3, 8, 9, pv.) which forms the roof of the palate anteriorly is bounded 
by the premaxilla op the premaxillary part of the nasopremaxilla ante- 
riorly, the maxillopalatine laterally and the jiarasphenoidal lostrum 

^ IVter (1908) not able lo discover the nature of lltc ptervp'oid (united 
quadrate or Iree) iii t Hifohjphlu& and St oWonwpJius. 

* Pujriu^iloa and We^toU (1939) iem«irk that the t<'rm prevomer i«i ayiionyuious 
with vomer dtud ma*it be drop|)^. 
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of the os Basale mesially. This rostrum may or may not be visible 
externally in macerated skulls. In Ichthyophis, the prevomers of either 
side meet each other mesially, and only a very small portion of the 
rostrum is seen; the internal portion lies between the prevomers and 
the base of the sphenethmoid. In U, naiayani, the prevomers are 
wide apart and between these ])ones the rostrum is seen. In one speci- 
men of J7. narayani whose sections are figured, the rostrum is double, 
but in the juvenile one and the other adults there is only a single one. 

The second row of teeth belonging to the upper jaw is arranged 
as an arc of a circle on each prevomer. In the majority of cases the 
prevomer forms the anteromedian boundary of the choana {IclitJiyopMs, 
Uraeotyphlus, Scolecomorplws. etc.), while in BermopMs {D, thoinensis, 
D, seychellensis, D, mericanus^ Parker 1936) and BouJengerula (Peter 
1908) the prevomer lies far distant from the choanal opening. It has 
abeady been remarked that the prevomer contributes to the formation 
along with a limb of the sphenethmoid of an eminentia olfactoria, as in 
7. glntinosics. 7. monochrous, Dermophis (Norris and Hughes 1918), 
Geotrypetes and Scolecomorphns (see Wiedersheim 1879, Figs. 32-34 and 
37-40). The bone is pierced in TJnieoiyphlus by the ventral ramiilus 
of the ophthahnicus profundus nerve (op^,) anteriorlv and posteriorly 
by the palatinus facialis (pfinta^^.) as in other Apoda. In the choanal 
region the prevomer articidates %vith the lostruni referred to above 
and the bone disappears a few sections posterioily to the choana. 

The squamosal (paired). — (Pamqnadmie f4aupp., Peter., Marcus, 
Winsauer and Htieber., Marcus, Htimmelmayr and Porsch., pJvgnle 
»Sarasins., Squamosojvgale Peter., Peters). 

It has abeady been remarked that the stegokrotaphic nature or 
zygokrotaphy of squamosal and parietal is utilised for purposes of taxo- 
nomy and the presence of a large gap berween the parietal and squamosal 
in Uraeotyphlus (PI. IV, fig. 1, gap,) separates it from its South Indian 
congener IchthyopMs, However, in Ichthyophis, a thin cleft is figured 
by Sarasins between the above named bones : but Wiedersheim (1879) 
does not show any cleft thereby making it a typically stegok- 
rotaphic cranium. Peter (1908) refers to this feature as probably a 
variation. This is not an individual variation or due to differences in 
growth as Peters (1881) imagined it to be, for, having studied a large 
number of skulls of IcJdhyoj^m and Uraeotyphlus^ 1 notice a thin cleffc 
in the former and a big one in Uraeotyphlus, and therefore the presence 
or absence of a cleft is certainly comparative. 

In sectional views, the squamosal is noticed posteriorly to the post- 
frontal and is disposed laterally to the frontal and parietal, and in an- 
terior sections dorsally to the niaxillopalatine. In the posterior region 
of the optic (plus oculomotor) foramen the brain is covered over by 
the parietal and on the sides the anterior portion of the pleurosphenoid 
encloses the reminiscent orbital cartilage ; the floor is formed by the 
os Basale (parasphenoid portion). Between the side wall of the cra- 
nium and the squamosal (PL IV, fig. 2 and text-fig. 10, sg,) in the lower 
temporal fossa (ft/,), the MM. levator mandibular anterior (hna,), levator 
mandibular externus (hne.), levator mandibulae internus (cp,, Imi,), 
the ophthalmicus profundus (op,) and maxillary (w^oa?.) branches of 
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the triaeniinal nen^e and the head vein (rrf.) are noticed. Posteriorly 
the squamosal ^»ive»s rise to a shelf-like projection towards the cranium 
(^een only in a few sections) fiee from any imiscle in^iertions as in Boa- 
lengenda. Where the quadrale (PL TV. fin. 2, q.) appears as a ixme 
closely applied to llie iiiner face of the ^([uaniosal [sq,) separated by 
a thin connective tissue lamella, the insertion of the fibres of M. levator 
mandibulae extenius is noticed on the former bone : the apposition 
of the bones persists in a large number of sections, and posteriorly to 
the trigeminal foramen, the sij[uamosal disappears. 



Text-pig. 10. — VraeoiypMus narayani Seshachar. 

Transversf* section in the squamosal region : X 33. 
flfw., abdncens nerre ; br,, brain; rp., ‘‘Caput preorbitale " of M. 1. m. intemns; 
dw., M. deprc‘ssor mandibnlae : yc.^ gans^lion cell ; Ima.^ M. levator mandibulae anterior; 
Jme., M. levator mandibulae extemus ; Zwti., M. levator mandibulae internus ; 7q., M, 
levator quadrati ; wap., maxillopalatine ; war., r. maxillaris V ; wrt., M. retractor ten- 
taculi ; op., r. ophthalmicus profundus V ; os., r, ophthalmicus superficialis 
branch of r. ophthalmicus supcrfieialis ; par., parietal ; p7«., pleurosphenoid portion of 
os Basale ; p/,, pf,., median and lateral divisions of r, palatmus facialis respectively ; 
pt., pte^goid bone ; sq., squamosal ; vrL, vena capitis lateralis ; I'iCpc,. branch of r. man- 
dibnlaris V to “ Caput preorbitale and M. compressor orbitalis. 


fin figures 14, 16, 18, 20-26 and 28 Norris and Hughes (1918) label 
a bone in a precise topographical position of the squamosal as ‘ post- 
frontal’. The disposition of the Iwne and the muscular attachment 
conclusively prove when compared with other forms that it is a squa- 
mosal and not a post-frontal, for notice in figure 28. the post-frontal 
lying externally to the anterior portion of the ‘ pterygoquadrate an 
anomalous position, and moreover, in the species examined by them, 
a post-ftontal is absent.] 

The quadrate (paired) or Suspensorium of Saraains. 

On the inner aspect of the squamosal appears the anterior portion 
of the quadrate (PI, IV, fig. 2, q.) as an elongated bone separated by 



162 


Becords of the Indian Mu^evm. 


[VoL XLIIl 


some connective tissue. We can distinauish three processes sn'cn off 
antenorly from the quadiate 1<one, a piocessu!' ascendens (processu® 



Te'^t riG. 11. — Uiafioit/pJilus natayant R<»sliachar. 


Transvcibe bcction in the r jyion of Bjaiseiian ganglion : x33 

a€i,r arteiia caroii© interna ; nw., abdactub nci\e , ag., articular facer of the quad- 
rate ; 6jj., baaiptei.vgoid pioces^ ; bb ^ blood sinus , dm , u depiessoi mandibulae ; lme*f 
M. levator mandibular exteinus , Imp , ^1 levator in indibulae posteuox , wan,, i, mandi- 
bnlaris V ; manb,, branch of i. luandibularis V , mmg , inaMllomandihular pait of gas- 
aenan ganglion « o& , os Basale , pa , pioi-c^»sus ascendeii«i ; paii , p-seudoangulai ; par,, 
parietal; joife., pseudod‘nt-.iv’ , pf , i pa!^tinn>» facialis, g, qua hate, imf, ramulus 
mandibulans mtemu«» facialib (c hoi da Umpani) ; tmm,, loot ot maMllomandxbular 
nerve , lop., root of ophthalmicus profundus iiei’ve , nm . stapedial arteiy , sq , squamosal ; 
sy,, syndesmotic connection. 

squamosns, Sarasins 1890) (PI. IV, fig. 2 and text-figs 11, 12, pa,), a 
processus pterygoideus (PI. IV, fig, 2 and text-fig. 12, pjgf.) wMoh arti- 
culates with the hasipterygoid process (PL IV, fig. 2 and text-figs. 11, 
12 : bpJ) of the os Ba&ale by connective tissue (syndesmosis) (sy.), and 
A processus jugaiis (text-fig. 12, pj,). Posteriorly, the quadrate gives 
rise to a fourth process, — the processus oticus (processus columellaris) 
(PL IV, fig- 2 : bee also text -fig Vk poq,) whose cartilaginous tip arti- 
culates with the caitilaginous portion of the stapedial process. Prom 
the external aspect of the short prtwessiis jugaiis (text-fig, 12, pj,), a 
process is given off which articulates witli the lower tip of the squamosal 
ftq,) hj means of connective tissue, 1 have called this the processus 
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jugahs externus (text-fig. ]2^ pje ) In the legion of the articulation 
of the lowei ]a\\, the quadrate bears a piocessus articularib (PI IV, 
fig. 2 and text-fig 12 see also lext-fig. la,, ay.) ivith which the pseudo- 
angulare articulates. 



TE\T-n& 12. — Lha^otypWus naiaynni Se&hachai. 


Transverse section in the region of the Quadiale : ’<'33. 

acLf aitena carotis mtema; npc ^ articulai facet for the piocebsns ooudvloides ; 
aq., articular facet of the quadrate ; dm , M. depressor mandibulae ; Imp.^ "M levator 
mandibnlae posterior ; mmg , maMlloinandibuIar pait of gabsenan ganglion , oh., os 
Basale ; pa , processus ascendeiis ; pav , ps^udoaiigular ; pai , panetal ; pc , processus 
condjloides; pde , pseudodcnlar^ ; p/, r. palatinus facialis; pj,^ processus jugalis; 
pje , processus lugalis eslemus ; ppt„ processub pterjgoideus ; g., quadrate ; rtn., root 
of trigemmal nerve ; s<z„ stapedial artery ; sq , squamosal ; sy., syndesmotxo connec* 
tion. 

In IcliihyopMs, the processiis jugalis is longer than in UraeottfpJUus 
and Peter (1898) discovered a quadratojugal bone in it. 

The articulation of the processus pterj'gokleus of the quadrate (or 
the pterygoquadrate where the pterygoid is not discoverable as an in- 
depwident bone) with the basiptervgoid process of the os Basale is a 
characteristic feature of Apoda. In Ic^ithyopJiis and TJraedyphlua the 
articulation is by syndesmosis ; in the former even in the larval con- 
dition, Hie quadrate does not develop a basal process^ and therefore 
the quadrate is syndesmoticafly connected with the basitrabecular or 
basipterygoid process. This may apply also to VnKolyphlus. In 
other forms that have been studied, viz., DermojMs (Norris and Hu^es 

^ However, Edgeworth (1925, p. 235) mentions m hia table that ' basal process * 
forms a joint with the * basal plate * in IrMhyophts and Peter (1898) also referred to a 
rudimentoty prooesstis basalis palatoquadrati. 
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1918, de Jager 1938, 1939), Herpele (Norris and Hughes 1918), Boulm- 
gerula (de Villiers 1936) the articulation is by the cartila^nous facets 
of the basipterygoid process and the processus pterygoideus of the 
quadrate. A basal process has been described in a Siphonops hrazie- 
liense larva (7 cm. long), which is continuous with the basitrabecular 
process by Edgeworth (1925, 1935) but in the same sized larva, Good- 
rich (1930, Fig. 509) shows a joint. In HypogeopJiis also (Marcus, 
Stinimehnayr and Porsch 1935) a basal process of the quadrate is form- 
ed which develops into the adult palatobasal articulation with the basip- 
terygoid process. In Scolecomorphus (de Villiers 1938, p. 9) it is noted 
that Although Scolecomotphus lacks a quadratostapedial articulation, 
it retains the pterygoquadiatobasal one which is situated much more 
dorsally and much more closely to the side of the neurocranium than 
in BoulengeruJa but again on page 11, the author states that “ There 
is of course just a possibility of Scolecomorphus being neotenic in which 
case the absence of basopterygoquadrate and of a loose attachment 
of the outer wall of the otic capsule may not be due to degeneration 
at all My own sections show that there is a connective tissue strand 
arising from the processus ascendens (text-fig. 13a, pa.) and proceeding 
towards the anterior portion of the basipterygoid process where the 
ligament of the M. 1. m. posterior {Imp.) is also inserted. However, 
in posterior sections (text-fig. 136) arising from the processus pterygoi- 



Thst-fig- 13 . — ScohcomorphuB itluguruenaia Baxboxir & Loveridgc. 
a. Tmisverse section in the snspensocrial zegion; xca. 40. 
b. Transverse section posterior to a : Xco. 40. 

abp., anterior face of the basipteiyogoid process ; an., ahducexui nerve ; ape., arti- 
etdar facet of the processus condyloides ; articular facet of the quadrate ; hp., hasi- 
pierygoid prucesb ; <•»., connective tissue strand fiom abceiiding to basipterygoid pro- 
cess; gg., gasM»riau ganglion ; hm.^ H. levatoi mamUbulae cjctcmus: Imp,, j£ levator 
mandibulae posterior ; mit., M. retractor tentaculi: oh., os Basede ; ofjwp., orij^ of M, 
fevatcNr manoibnlae posterior ; oi\, orifice for a branch of vena capitiB laterals in the 
wbJI ; pa,, prootutsus afacendens ; pan., pseudoangular ; par., parietal ; pc., processus con- 
dyloidoB ; pde., pseudodentary ; pf,, r. palatinus facialis ; pog*, proceesas otious of qnad« 
rate ; q,, quadrate ; m/., ramul^ mandibularis intemus faci^ ; aa., stapedial arterv ; 
aq*, aquamusal; vena oapitiB lateralis. 
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deus is a cartilaginous facet with which a similar facet of the basiptery- 
goid process (bp,) articulates as in Boulengerula, 

The processus oticus (processus columellaris of Marcus, Winsauer 
and Hueber 1933) articulation of the quadrate with the stapedial pro- 
cess is another characteristic feature of Apoda. In Ichthyophis, Umeo- 
typhlus (PL ly, fig. 2, poq,)^ BouIetigervJa, (de Villiers 1938) and 
in Ilerpele, it is present ; in Siplionops and CacciUa a rudimentary one 
is recorded (Stadtmiiller 1936) while in Scolecomorphus (de Villiers 

1938) it is absent along with the stapes.^ In Dermophis (de Jager 

1939) the processus oticus palatoquadrati is fused with the stapedial 
style and according to her this loss of quadratdstapedial kinesis has 
taken place within recent times. It is of interest to note that in the 
case of Hypogeophis larva (Marcus, Stimmelmayr and Porsch 1935) 
the processus oticus of the quadrate enters into a temporary fusion with 
the stapedial process. In IchthyopJiis embryo (Goodrich 1930) there 
is a processus oticus (rudimentary according to Stadtmiiller 1936) which 
does not establish any connection doisally while in Siphonops larva 
(Goodrich 1930, Fig. 609) the otic process establishes contact with the 
auditory capsule. Edgeworth (1925, 1935) however, differs from Good- 
rich ; he does not find an otic process in his lar\'a of Ichthyophis measur- 
ing 2-85 cm, but his Fig. 88 of Siphomps larva icseiiibles exactly the 
reconstructed figure 509 of Goodrich "where the otic process of the latter 
author corresponds with the processus ascenderus articulating by means 
of a joint with the pleurosphenoid region. Incident a II v, it may be 
remarked here that the bone labelled by Goodrich in his figure as ' f * 
(frontal) should be read as parietal. 

A brief reference may be made to the connection of tlie processus 
ascendens with the orbital cartilage (taenia nuruinalis). The connec- 
tion of the processus ascendens with the orbital cartilaue hat been re- 
corded by Winslow (1898) and Edgeworth (1925, 1935) in L ghuittohus 
embryos, but Peter (1898) who also studied early embryonic stages 
does not. While Edgeworth records the size of the embryo (2-86 cm.) 
the other two authors do not ; Edgeworth, however, mentions that his 
embryo is slightly smaller than the one modelled by Peter. There 
is just a chance that the processus ascendens connection might have 
been formed previously and lost in Peter's stage. De Jager (1939a) 
refers to a similar connection (between pleurosphenoid and processus 
ascendens cartilage) in a 11 cm. larva of I. glutinosiw^ and further re- 
marks that had Peter examined a similar stage he would have disco- 
vered it since he did not study stages between 10 and 16 cm. in length, 
while Stadtaniiller (1936) mentions only a partial connection in a 10 
cm. larva of J. ghtinosus. When I referred this point to Prof. Good- 
rich he informed me that this difference in the behaviour of the proces- 
sus ascendens connection may be due to the fact that the authors were 
examining embryos of different species of IrlHliyopIm. This is not so, 
for, both Winslow and Peter secured their material from Dr. F. Sarasin, 
and unless it be that Sarasin's collection itself consisted of two races, 
it is difficult to reconcile Hie observations of Edgeworth and Winslow 
on the one hand and Peter on the other. De Jager’s account may not 

^ Though de Villiers refers in the text to the absence of a stapes yet in his figure 4 
(p. 14h a stapes is indicated. 
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be taken into consideration since sbe describes it in a larval form and 
also since the time of appearance of these cartilaginous structures varies. 
I have not been able to secure early embryonic stages, but in the stages 
examined by me of /. ghdmosus, no connection was noticed. There- 
fore it may be that as suggested above, Edgeworth and Winslow were 
examining a stage where a connection is present and Peter, a slightly 
older one (as recorded by Edgeworth) where the connection is lost or 
if not, it is a case of variation. . 


The glands of the buccal cavity. 


Becently two memoirs have been published on buccal cavity glands ; 
one on Anura (Muller 1932) and another on Urodela (Seifert 1932). 

(1868) and Wiedersheim (1879) described the glands of the 
buccal cavity of some apodan genera. In Ichthyophis glutinosus, Sara- 
sins (1890) described a set of glands between the two rows of teeth in 
the upper jaw and a set behind the second row of teeth. Both these 
are designated by them as the palatal glands (GaumendrUse). Mang 
(1935) working on HypogeopMs labelled the glands present in between 
the dental rows as the interdental ” glands while those behind the 
second row of teeth as the “ intermaxillary ” glands. But Fahrenholz^ 
(1934) described in Umeotyphlus nienoni^ a few glands distributed almost 
mediolongitudinally starting slightly anteriorly to the choana as the 
intermaxillary glands comparable with those found in Anura and Uro- 
dela ; tliis set is obviously in addition to the set found in between the 
teeth rows and that behind them. He did not refer to the Gau- 
men^iise’* in U. menoni but suggested that an examination of the 
zwischenkieferdriise ’’ in other apodan genera would be very desir- 
able. In the case of /. monockram and also in I. glutirtosus, the inter- 
maxillary glands as described by Fahrenholz for Vraeotyphlus are absent 
(Mahadevan 1936). In V. 7iarayam (text-fig. 3, mmf.) and U. m&uoniy 
an extra set is added on in the palate which opens into the buccal 
cavity in a median groove as described in some Urodela (Seifert 1932)* 
Ma^ {1935) however, did not refer to this gland in HypogeopMs and 
obvio^ly it is absent and as already pointed out, the second set corre- 
sponding to the Gaumendriise ” of Sarasins, is labelled by him in Hypo- 
goophis as intermaxillary glands. The nomenclature I have adopted 
isasfolIowB; 


(Sambsis Xb90}, 
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Both the interdental and postdental glands resemble each other 
in histological details and the name suggested therefore is more for 
topographical convenience than for histological differentiation. How- 
ever, the intermaxillary glands of V, memni and U. ^laraymi differ 
considerably from the other sets described above. A comparision of 
the interdental or postdental of I. nionochrous or U. narayani (PL VI, 
fig. 1, Mg,, pdg,) with the intermaxillary of TJ, narayani (see text-fig. 
3, im?if.) reveals at 'once the points of difference. As in 27. nienoni, 
each gland in 27. narayani also is composed of single layered glandular 
epithehum and opens into the buccal cavity by a convoluted duct. 
While in the yoimger specimen examined the duct is short and opens 
directly from the gland above into the mouth, in aged individuals the 
gland is enlarged and the duct follows an oblique course. 

In Scolecmnorphus (PL V, fig. 4 and text--fig. 4, inmf,) a well deve- 
loped set of glands is present between the sphenethmoid region and the 
postdental glands (pdg,) resembling the dorsal glands (ng.). These 
open into the buccal cavity posteriorly and are topographically com- 
parable with the intermaxiQary glands of Fahrenholz, and I have there- 
fore designated them as the intermaxillary glands. 

The true palatal glands (PalaiiMdriise Mang 1935, Rachemlriise 
of xAnura, Oppel 1900) described as occurring behind the choanae in 
Hypogeophis are absent in /. gkdinosm, I, monochraus and TJ, narayani. 
No reference is made to these glands in 27. menoni by Fahrenholz (1934). 



Transveise section showing Bursa langnlw^ oris: X55. 
hao,, Bu^ anguiaris orisjjilwi;, depressor niandibulae ; . frontal; iroa., H*, 
levatOir mapdibuZae anterior ;. inasUopalatine ; woa?.; r. maxillariB V-; mco,r M. 
boaatriotbr (wbitalis; o6., os Bajaale; pe^ crbitai oiurthage ; ophthaLoaioua pro- 
fundus. V ; par., psaraetri ; pis., pOi^n of ^ Baaale ; s;.,'0qaacao6al ; 
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The choanal glands {ChoanendriLse, Saiasins 1890) in U, mtayaid 
(PL YI, fig. 6. chg.) open into the choana as in L glutinosm and 7. mono-- 
chrous. Again no reference is made to this in U, nievmvb (Fahrenholz 
1934). The presence of this gland is recorded by de Jager m D, meocfi- 
canus and not in D gtegoni. In Heipele, opening into the choana 
there are a few choanal glands ; in Scolecomotphtis the choanal glands 
are similar to the mtermaxillary glands of Fahienholz and open into 
the posterior portion of the choana and Boulengetula also possesses a 
set of choanal glands. 

The dental and sublingual glands (dentaldruse, bublingmldruse Mang 
1936) are disposed in U, narayani (PL VI, fig. 1, slg.) as m Hypogeo- 
phib. 



Text-pig. 16 . — Strpele ochrocpphala (Cope) 

TransYerse section showing oral mucous glands : x 65 . 

1. 4. interna ; am., angle of mouth ; br , brain ; cp , “ caput preoi- 

mt^o of hi. I. m. mtemus ; /., frontal ; ?ma , M le\atoi mandibu]a€ anterior; Imi., 
JOYator mandibulae mtemus j ma\illopaUtiae ; muje , r. maxiUaris V , o 6 , Oh 

isa^e ; oc., orbital cartdage ; op., r. ophthahnicus profundus \' , oral gland ; pat , 
graW ; p/., r. palatinus fecialis ; quadrate ; sq., squamobal ; tcL, vena oapitib late- 

The JyuTsa atigula/ns (Fuchs 1931). — ^The occurrence of a bursa 
ftDgularis oris hM already been noted among Anura and in some am- 



1941 .J L. 8. Ea^viaswami: CmmaZ Mo? o/UraeotypUus. 169 

niote examples (Fuchs 1931). I have already noted (1934) that this 
structure is absent in IchtkyopMs and TJmeotyplilus. In Scolecotnor- 
pjiub (text-fio. 14, bao ), however, it appears as a lymphocytic accu- 
mulation bet^\een the anterior end of the squamosal (sj.) and the com- 
pressor muscle of the orbital gland [mco.) and soon a ca^ ity is noticed 
in it when the M. levator mandibulae anterior (Zmu.) is situated dor- 
sally to it The cavity of the gland (^) does not communicate with the 
buccal cavity as in anuran examples. Posteriorly, this structure dis- 
appears at the angle of the mouth. 

In Hejpele, a set of mucous glands appears m between the M. levator 
mandibulae mtemus (text-fig. 15, Imi.) and the Caput preorbitale 
(cp.) of the same and the M. levator mandibular anterior (Ima.) just 
above the maxillopalatine bone {map,). Posteriorly they open into 
the buccal cavity. These are different histologically from the bursa 
angularis oris, but their anterior position and their opening into the 
buccal cavity are rather significant. These are obviously mucous glands 
of the skm which have migrated far internally. 

The tongue. 

The apodan tongue is a padlike n-skaped structure in the anterior 
portion of the floor of the mouth and is incapable of eveision as in 
Anura. The earliest reference made to the apodan lingual organ is by 
J. Mliller (1831) where he referred to the bilobed papillae m Ichthyo- 
phis, Sentzen^ described the tongue of Caedlia tenfacuhta, while 
Widersheim (1879) referred briefly to the elevated lateral portions of 
the tongue of C, Imnbricoides {G, graciUs), 

Teipel (1932) gave a complete account of the development of the 
tongue of HypogeopMs and also its adult structure. Both Marcus 
(1932) and Teipel remark that in a transverse sectional view the tongue 
of HypogeopMs is roughly divisible into lateral and median parts. The 
median part is highly vascular and glandular while the raised lateral 
parts are free from glands but the genioglossus muscle is inserted into 
them aiding the animal in lespiratory activities.^ This exclusive differ- 
entiation of the tongue into a median glandular and a lateral muscular 
part is disproved by Mang (1935) for he says (p. 304) : 

Vier Queischnitte dieser Serie smd in der Zungenarbeit von Teipel 
in der Abb. 3 veroffentlicht. Auch in seiner Abb. 2 ist eine 
a graphische Horizontalrekonstruktion der Zunge von dieser 
Serie gemacht, um zu ziegen, dass die mittlere Zxmge nur 
vom von Driisen erf ullt ist, und wie sich die Driisen erst weiter 
hinten und beim erwachsenen Tier auch auf die seitlichen 
Zungenteile erstrecken. Dabei muss diese Zeichnung fur die 
Driisen als unvoUstandig bezeichnet werden, da seitlich die 
Driisen sich uber die Zunge hinaus erstrecken. 

However, it must be pointed out that the few scattered glands to which 
Mang refers appear only posteriorly to the insertion of the muscle in the 
lateral part. 

Quoted by Teipel (1932). 

* Marcus hob informed me (in. litt.) that be does not agree b the views of Kallins 
(1901) and Gegenbaur (1S94) that the glandular activity was the primary cause of the 
musoularisation of the tongue. 
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In the case of I. gJulivosn^, /. monochrovs (Mahadevan 1936), U* 
mchovi (Chatterjee 1936) and TJ. ruimyam. the pad-like tongue ob- 
serves the sliape of an inverted U. Further, tlie tongue in Icldnyojmis 
(PL Y. fig. 3) and Umeotyphlus (PL VI, fin. 2) is not divisible into 
median glandular and lateral muscular parts, but the two lateral limits 
of the n-sliaped tongue project posteriorly. The tongue proper is 
covered over by stratified epithelium (se.) on the surface of which open 
a large number of glands (PL V, fip. 2, 3, Ig.) and the latter are not 
supplied with sphincter muscles as in Hypogeophis (Teipel 1932). The 
glands are larger and are more vertically elongated in 7. monochrous 
(PL V. fig, 3, ly.) than in /. ghdinovis and O. uarayani. These tongue 
glands show (.piantities of mucus which Ctin be stained by niucicarinine 
and obviously this secretion keeps the siirfiice of the ioiigue moist, 
probably aiding the animal in deglutition. In U. narayani, the ante- 
rior tip reveals in sectional views (PL VI, fig. 1) a large number of blora 
vessels in the ventral aspect and a set of glands {Ig.) dorsally ; in the 
prechoanal portion, the lateral parrs (PL VI. fig. 2, If.) of the tongue 
are separated by the mesial ciliated pharyngeal portion. Buccal glands 
{pg.) occur in this middle portion (the postlingual glands of Mang) and 
thus a transverse section gives the spurioiw appearance of the tongue 
being divided into lateral muscular and mesial glandular parts. I do not 
consider this mesial section as a pari of the tongue for, it correctly 
belongs to the pharyngeal region. Further, I am inclined to believe 
that the central glandular part described by Teipel (1932) in Hypo- 
geaphis tongue is reaUv the phar^mgeal part with its glands. Where 
the lingual muscle, — ^M. genioglo.ssus appears (M. hyoglossus being 
absent from the tongue of Apoda so far examined), the major portion 
of this enters the lateral part as in Hypogeophis while a few fibres proceed 
to the median part also. 

The mucous glands refen*ed to above in the tongue make their ap- 
pearance only in late larv’al life of 7. ghitinosus. Mang (1935) points 
out that in his preparations of stages 18 and 49 of Hypogeophis the 
tongue is lined by simple epithelium (single layered ; he does not men- 
tion if it is ciliated as in Ichthyophis), but the epithelial cells are loaded 
with vitreous mucus. At any rate the glands seem to make their ap- 
pearance in the next si age, 30 (7 cm. Iona laiwa). — a stage where the 
external gills are still persisting. According to him an invagination 
appears in the detemiin^ area and the cells commence to secrete mucus. 
In I, glutuiosus on the other hand, it is the embryonic stage which 
is branchiate as already remarked, measures 6-7 cm. in length and 
obviously the time of development of the glands does not follow that 
in Hypogeophis. I have examined in this connection a young stage of 
U. mrayam that I have with me (9 cm.), in this all the adult features 
have already made their appearance but only they have not grown 
to their maximum size. The tongue and the associated glands and 
the glands of the buccal cavity including the intermaxillary (though 
feebly) have made their appearance. Uraeotyphhis as compared to 
I(^tkyophis, has a greatly abbreviated larval life, for the appearance 
of most of the characters like the tentacle, nasolacrimal ducts and the 
complete development of the eye muscles which only develop in late 



]9*il.] L. S. Ea^iaswami : Cramal Morjjhology of Vraeotyphlus. 17i 


larval life of IchthyopMs. aie compressed into the very early larval life 
or they may even appear in the emhrj’onic condition. I am inclined 
TO believe that the emWyonic life of U, mraya/ii is very short and most 
of the chaiacleis emimeiated above are Leialdec? in this staoe and vrhen 
the larva is hatched, it is supplied ^ith the full complements of an adult 
individual, only not so completely. This point can he confirmed only 
after examining embryos and as more material becomes available. 
I hope to study the early development of thi'^ interesting apodan tvpe. 

In D, gregoiii. the lingua] organ is veil developed and in the choanal 
region (PI. VI, fig. 3) the entrance of a few fibres of the genioglossus 
muscle into the central pharyngeal region can l>e made out. The glands 
aie unifoimly distributed in the tongue. 

In H, ochrocephala, anterior sectional views reveal the presence of 
large suldingual glands and the tip of the tongue appears as a projec- 
tion. Photomicrograph (PL VI. fig. 4) shows the lateral muscular 
poition (It,) free from glands and the central cilited pharyngeal region 
full of glands {pg-). It can also he seen that a few fibres of the genio- 
glossus muscle enter the middle portion. Posteriorly, in the middle 
of the pharjmgeal region, a groove appears into whicli the Gflands open. 

In i^cdlecomotplnia, since the second row of teeth is absent in the 
low^er jaw, the anterior sections reveal a large number of sublingual 
glands extending belw’een the jaws. The tongue no doubt observes 
the shape of an inverted U, but is not raised above the level of the jaw. 
The muscles (PL V. fig, 4) are inserted into the lateral aspect while 
the glands occupy the central ciliated area. In BouJeagendn also (PL 
^^’5 fig. 7) the same features are noticed. 

The study of the tongue in the Apocla reveals that the distribution 
of the lingual glands is rather interesting. In the tip (Lc., at the ante- 
rior end of the tongue) a .set of glands is always present. In 

the lateral poi cions of the tongue, the genioglossus muscle is predomi- 
nantly noticed ; the absence of glands from this part is noticed in TJraeo- 
typMvs, Herpele, l^icolecomorphufi, Boulengerula and IchthyopMs, while in 
Dmnophis glands are also seen in the lateral parts. 

According to Teipel (1932), three nerves enter into the tongue. The 
hypoglossal (XII) innervates the genioglossus muscle and the glosso- 
pharjmgeal (IX) enteis the median portion of the tongue. A ramulus 
from the united mandibular nerve (chorda tympani VII plus ramus 
mandibulari inTemus V) passes into the tongue as ramus lingualis. 
The lingual innervation by a branch of the chorda tympani is an import- 
ant feature, for in this feature tlie Apoda simulute the higher letrapo- 
dous forms (see C’ranial nerves). 


The Olfa(Tort organ and associated glands. 

The first cavity that we meet with in the anterior region of the olfac- 
tory organ is what Wiedersheim (1879) described as the <‘avuiu nasale 
principale. In the case of 7, glutimsits (Wiedersheim 1879, Walds- 
chmidt 1887, Sarasins 1890), Oec^ry petes (Norris and Hughes 1918), 
Dermophis (Norris and Hughes 1918, de Jager 1939), 7, monocJtrous 
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and Scolecomoyhus uluguruehisis. owing to the development of an emi- 
nentia olfactoria (processus oonchoides, composed of projections from 
prevonier and sphenethmoid bones), the cavmn nasale principale is 
incompletely divided into a median and a lateral chamber, -iceording 
to Sarasins (1890). the lateral part is composed not only of a sensory 
part in which glands of Bowman are present, hut also a ciliated respi- 
ratory part. Thus it is incorrect to say that the lateral part is purely 
respiratory, as de Jager (1939) has described. She noted that (p. 194) 
The median olfactory part consists of olfactory cells which are absent 
firom the lateral respiratory part with its cubical epithelium and mucous 
cells (Fig. 1). This typical division of the cavum nasale principale into 
two parts has been universally stressed'". It should be noted here 
that the typical division of the cavum nasale principale is seen only 
in cases where an eminentia olfactoria is developed {see text-fig. 4, 
mcp.. Icp.) and in these the lateral portion is composed of not only res- 
piratory but also olfactory epithelium. However, in an account of 
the olfactory organ of H. rostratus^ Laubmann (1927) has not referred 
to a sensory or respiratory part but simply describes the cavum nasale 
principale (Hauptnase or chief nose) as formed of a lateral nose and 
a median one with a sulcus differentiating them. Marcus (1930) has 
also referred to the Hauptnase ” but does not allude to the physiolo- 
gical separation. This condition has also been noticed in 0. gracilis^ 
U. oxyurus, Chihonerpeton indistinctum. S. ammlatus (Wiedersheim 
1879) HerpeJe and CaeciUa (Xorris and Hughes 1918) and Z7. mrayani 
(text-figs. 1. 3, 8, 9, Icp.) and B. bouletigeri. 

A second cavity which we meet with in the sectional views of the 
apodan head in the narial region is the “ Nebennase of Wiedersheim 
(1879) or the organ of Jacobson (Sarasins 1890). Laubmann (1927) 
described this cavity as Tastnase ” or the organ of touch in the nose 
of H. rostratus, Marcus (1930) doubted the validity of this interpreta- 
tion and therefore called this cavity as Nebennase (secondary nose), 
and I have followed the nomenclature employed by Wiedersheim and 
Marcus, The " Nebennase opens into the tentacular sac by two 
ducts (text-figs. 1, 2. 8, 16, nld.) and internally, it (text-fig. 9, u;?.) opens 
into the mesial or into the lateral part of the cavum nasale principale. 
As regards the internal opening, it is significantly pointed out by Norris 
and Hughes (1918) that “ The development of a processus conchoides 
produces other modifications of the nasal topography. Jacobson’s 
organ [“ Nebennase "], which in Eerpde and CaeciUa (figs. 8, 9, 10) 
connects with the mesial portion of the nasal chamber, in the other 
type communicates with the lateral portion (figs. 6, 7, 10)”. 

The two ducts opening into the tentacular sac, called “ Tranen- 
rohrchenen” (laciymal ducts) by Sarasins, were first discovered by 
Leydig (1868) in 8. annuhtus and C. gracilis and were called by him 
“ falschen Nasen6fl6iung ” (pseudonasal opening). Wiedersheim (1879) 
described the two ducts of the ‘‘ Nebennase ” opening into the tenta- 
cular sac as tentacle canals for he thought that these emptied the secre- 
tion of the glands surrounding the Nebennase ” (which he therefore 
erroneously ^led the “ tentakeldruse ”) into the tentacle sac and Qreeff 
(1884) working on Z>* tjiomensis confirmed the observations of Wieder- 
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sheim. Laubmann (1927) differed from tlietsc two authors and called these 
two ducts as Tastnasenrbhichen " and a^^cjibed a different function 
to the “ Ifebennase On <account of the constant exsertion and with- 
drawal of the tentacle, a certain amount of air t»ets into the ” Xebennase ” 
through the Tabtnasenrohrchen and the former is thus enabled to 
function as an “ Organ of touch " and he therefore, called the Neben- 
nase as Tastnase (the nose where the seat of touch is located). 
According to this author, then, the air that is taken in through the 
anterior nares and also through the tentacular nasolacrimal ducts helps 
the animal in olfaction, in feeling and also in respiration.^ Marcus 
cautiously remarks (1930, p. 662) : 

Ob der Tentakel ein echter ' Tastflihler ’ sei, also erhebliche Tacktile 
Reize vermittelt. lasse ich dahin gestellt. 

and further notes that during borrowing, the anterior nares close up 
and air is led into the nose by the tentacular ducts (“ Kebennasen- 
rohrchen ”) for respiration and olfaction and when the latter close 
up, air enters through the anterior nares. This ingenious explanation 
will hold good in a form like HypogeopMs where the tentacle is far behind 
the anterior nares ; hut in those cases wrhere the tentacle and, there- 
fore, the openings of the nasolacrimal ducts are below the anterior 
nares as in Vraeofyphlus, air cannot be led in during borrowing (pro- 
vided these animals lead a subterranean life) for both inlets will be 
closed. In fact, IcJifhyopJiis is not a borrower at all. for all the speci- 
mens collected so far are from imder decaying vegetation or wood in 
moist surroundings. Therefore, these Apoda may be described as 
surface cryptic foims. 

In U. narayani^ the Nebennase (text-fig. 16, nn.) is elongated 
longitudinally and its two ducts (nasolacrimal ducts, see text-figs. 1, 
8, nld,) open into the tentacular sac as in other forms. The internal 
opening into the median part of the cavum nasale principale is situated 
by the side of the sphenethmoid. 

The organ of Jacobson is also described by Laubinann (1927) and 
Marcus (1930, Pig. 5) in Hypogeopltis, Thi^ is a diverticulum (Laub- 
mann. Pigs. 9a, 96 and 9c) of the cavum nasale principale opening into 
the latter and in the same region the opening of the Nebennase can 
also be seen. According to this author, the Jacobson's organ is deve- 
loped as a result of the mechanical rotation of the nasal organ. Such a 
structure is not noticed by me in ?7. mmyani and also by other workers 
in the genera examined by them. 

Sarasins' (1890) described a third cavity which they called Choa- 
nenschleimbeutel ” and AViedersheim (1879) also described this third 
cavity in association with ** Nebennase De Jager (1939) mentions 
that Laubmann (1927) does not refer to a Choanenshleimbeutel ; 
liowever, we read in Laubmann thai in the choanal region there is a 
cavity with a valve opening towards the choana. Marcus (1930) des- 
cribing the same animal as Laubmann, noted that a posterior portion 


^ Sarabins (1800, p. 190) had alread;^ noted that the n<isoliicrimal ducts led air 
into the nose, but eouUl not nscribc any fmution to it. 
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of the olfactory sac could he homologised with Sarasins’ Choanen- 
shlcimbeutel He says (p. 679). 

Durch die eben beschroehene Falte ini hinteren Nasengang (Choa- 
nenscMeimtentel der Vettei Sara&in) ist ein Mechanismu&ge- 
geben, der wio eine Yenlilklappe die hauft bei der Ansatmiing 
in jede der beiden Nasenteile diiigieien kann. 



TEXT-nr. 16. — Ur*v*off/phJ*fs rirtayattf Pf^hachar, 


The oltactor^v ore:an from ventral aspect : th' wall of Ih" “ Choancn&chleimbeutel 
is cut to sho^v tliM cavitic:* insid**. Only on* n\-.oldet«mal duct is visible: x24. 

cco., eavitv of the “ Clioanenschleinibeuti 1 " into uhidi choanal glands open; 
cc'ift., cavity of the Choaneii'schleiinheutel " • rboaiia ; rnp„ cavura nasalp prin- 
fipule; ** Choanenschleimbeuter’ ; nld., lasoWiimal duct; nu., “ Ncbennasc ” ; 
i/M)., the beml of Nebennase ’’ before it opens into '* Choanen'ichleimbeutel ; te., 
tentacle ; to., tentacular oritice ; t </,, valve. 

The oceuirence of this choanal chamber {teXt-figs. 3, 4, 16. csb.) with a 
valvular flap {va.) is a common feature among the apodan genera studied 
by me. 

The vasal gh)}d’(. — ^Tn addition to the glands of Bowman in the 
olfactory epithelium, two more sets of glands can be identified in the 
nasal region of Apoda generally. These are, (1) Nasal glands (Nasen- 
driise) situated dorsally or doisolaterally (PL V. fig. 4 and text-figs. 3, 
4, 9, >ig.) in posterior sectional views to the cavum nasale principale 
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openiiii* into the latter by ducts. Thebe were first desciibed by Wiedei- 
slieiin (1879) in S, mtuulaivs, C, gracVu and H. lOhtratHh^ V oxynrus 
and ChlJioneipeio}i indistuKtum, The presence of the banie ^as noticed 
by Sarasins (1890) in 7. qluHuosns and they are haye been dosinnated ns 
' dorsale Dillse " in H. iosfrafus hv hauh\i\fxi\r\ (1927). In Iloiiwh. 
Noriis and Hushes (1918) delineate these alands in their ha. 8 * nd 
I have also obseived them in niy preparations. In D, Ufeticaiuts. Xonis 
andlluaheb represent them in their figs,. 5, Oand 7 and de Jagei (1959) 
also confiims this both in I), mejicatms and D. qieqoni ; I Iiave obseiyed 
tlioir presence in the latter species also. In Bottle ngernla anil Seolecoutor- 
phm. iny sectional views show well deyeloped elands as also in 7. htouo- 
chrouh. Obviously, the glands occur uniformly in the Apoda. (2) Tlie 
glands of the '' Nebennase '' (Nebennasendriise). Wiedersheiin (1879) 
described the glands opening into the Nebennase as the tentakel- 
driise” for, the two ducts of the Nebennase yere thought to arise 
from these glands and open into the tentacle sac. Sarasins (1890) 
described the glands opening into the Nebennase as the “ Druse 
der Jacobson’sche Organ Norris and Hughes (1918) followed Sara- 
sins’s nomenclature. Laubmann (1927) described in H, rostratus “ Tasi- 
nasendriise associated with the ‘‘ Tastnase De Jager (1939) noted 
that these glands open into the choanal chamber in D. mexicanus 
while in D. gregorii, few glands are embedded in the ‘‘ ventrolateral 
wall of the choanensldeimbeutel into which they open unlike what 
has been described by Wiedersheiin, Sarasins and Laubmann, where 
the glands open into the secondary nose. In U. narayam, a large num- 
ber of glands (text-figs. 3, 9, m\g,) surround the lateral part of the 
Nebennase and open into it. 


The tentacle. 

Englehardt (1924) and Laubmann (1927) put forward the view that 
the tentacle in the Apoda is an organ of touch Tast-organ ’"'). But 
Marcus (1930) pertinently points out that it is a Klopf-fiihlei " helping 
the cryptic animal in respiration and smelling. He says (p. 659). 

Dagegen ist es sehr wahrscheinlich, das die Klopf-fiihler der unter 
der Erde bohrenden Blindwiihle des Atmen und Reichen 
durch die Nebennase erlauben, wenn die vorderen Narinen 
fest verschlossen sind, indem sie freien Atemraum schafFen. 

Wiedersheim (1879) gives a dissected horizontal view of the M. retractor 
tentaculi in C. {TJTueotypkluis) oxynrus, where the tentacle enclosed in 
the tentacular canal into the tip of which the opening of nasolacrimal 
ducts, orbital glands and glands of the nasal region are shown. In 
the case of IchthyopJiis (Sarasins 1890, Englehardt 1924), it has been 
noticed that the tentacular part (stopsel) which projects beyond the 
skin is covered partially at its base by a fold of the same (tentakelfalte) 
which extends internally also ; this tentacular fold to which the re- 
tractor muscle is attached moves up and down in the, tentacular sac 
(tentakelsack). The tentacle is retracted by the M. retractor tentaculi. 
Sarasins (1890) ascribed the ejEsertion of this to erection, but Marcus 
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(1930) in this connexion noted that the M. compressor glandulae ocnli 
functioned not only as a compressor of the gland but also as a protractor 
of the tentacle. 

In UraeotypJdns, the external tentacular fold referred to above is 
absent and the tentacle itself is short and blunt, and I have not been 
able to detect any sensory innervation.^ 

The homology of the retractor muscle which controls the activity 
of the tentacle has not been definitely settled. Sarasins (18901 was 
doubtful whether it was a part of the rectus internus or a modi- 
fication of retractor bulbi. Marcus (1910) also believed in the retractor 
bulbi modification. Norris and Hughes (1918) described in the case 
of Herpele and Caenlio that the retractor muscle was a modified rectus 
extemus muscle. Edgeworth (1935) considered it to be a modified 
retractor oculi. De Jager (1939) referred to the retractor muscle as 
a modified rectus externus. It is known in all these cases, that the abdu- 
cens nerve innervates the rectus extemus and also the retractor bulbi : 
it is natural therefore, to expect one of these muscles to be modified into 
a retractor tentaculi. In all the cases so far examined in IchfhyopMs 
(Sarasins 1890, Norris and Hughes 1918, Englehardt 1924), D&nnopMs 
and Geotrypetes the M. rectus extemus is present and the retractor 
bulbi is absent (vide Eye muscles, where I have shown that the re- 
tractor bulbi of Norris and Hughes, is a rectus medialis), and it can be 
surmised that the latter muscle is converted into the retractor tenta- 
culi. But in those forms where the eye muscles are completely de- 
generate (Herpele, Caecilia, Scolecomorphus, Boidengmila) one of the 
two muscles inner\"ated by the abdueens may have been transformed. 
But in Tcliihyoplm, it has been sho^m by Englehardt (1924) that the 
retractor muscle is double, and is separated by a connective tissue 
layer (see also Norris and Hughes 1918, fig. 19) and therefore, finds 
comparision with the double retractor bulbi of Triturus. Such a 
double condition, I have also noticed in UraeotypJdus, J. nmiochrons, 
Seolecomorphits, De^'tnophis and Bonlengenda, suggesting thereby that 
in forms where the eye muscles are degenerate, the M. retractor 
tentaculi may be a modified retractor bulbi. As in Z. glutinosus, the 
double nature of the retractor muscle becomes obvious when the rectus 
internus passes through the former in Z. inonochrous, DeinnopMs and 
C mci^yphhis. In the latter the muscle ends in the region of the optic 
foramen as in Dermophis, In Scolecomorphus, a large M. retractor 
tentaculi (.sec text-fig. 4, is noticed and in addition to this, there 
arises one (noi^) from the tentacular fold which is separated from the 
retractor by orbital glands (og.). Postchoanally these two merge into 
each other and are surrounded by the compressor muscle. The re- 
tractor muscle is inserted on the os Basale ventrally to the trigeminal 
foramen. In Boulengerida, the retractor insertion into the tentacle is far 
anterior and in the choanal and postchoanal regions the muscle is no- 
ticed in two parts be^ separated by orbital glands. Posteriorly the 
double nature is retained and the muscles postoptically are inserted 
into the os Basale. 


* 1 bprve not uBed any BfK'cial ntaina for dptecting <H.‘nsory innervation. 
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The eye and its muscles. 

It is well known that in the Apoda, the eye may he covered over 
completely or it may he visible externally. Structural degeneration 
naturally accompanies the condition where the eye is hidden as in ffe?*- 
jjelf'. Caecilin. Scolecomorphub, etc. 

"Wiedensheim (1879) briefly refen*ed to the eye of 

While de Jager (19:‘)9) remarked that the eye wns degenerate in 
DertHopJih. T find that the eye is well developed witli all its six miLscles. 
Xoriits and Hughes (1918) clearly demonstrated this and 1 reproduce 
a photomicrograph (PI. VI, fig. 5) to show a wnll developed eye and 
the associated structures like eye muscles (e>/?.), orbital glands (og.). 
]M. retractor tentaculi itnrt.) and optic nerve. 

In Boiihiigenda. Nieden (1913) noted that the Augen unter den 
Schadelknochen verborsen '' and de Villiers (1938) also remarked that 
in BoulengeniJa. “ The eye is totally degenerate and hidden beneath 
the para<|uadrate as in ScvlecomorpJntb confirming the obserwations 
of Peter (1908. Fig. 8). Nieden made the same remark about Scole- 
comorphiis, and obviously de Villiers follows that author in saying that 
the ‘ totally degenerate * eye is hidden below the paraquadrate (squa- 
mosal), which however, appears only posteriorly, nor is it hidden for 
that matter under any bone. The photomicrograph reproduced (PI. 
V, fig. 1) sho'svs that it (c.) is directed towards the lower jaw and is de- 
void of a lens, of eye muscles and nerves including the optic. Towards 
the maxUlopalatine bone, the eye is partially surrounded by the tenta- 
cular sac into which the orbital glands (og.) open. After the eye dis- 
appears from sections, the M. retractor tentaculi appears attached to 
the wall of the tentacular sac. 

In the case of Hehpele examined by me. the eye is not only degene- 
rate but is also hidden under the maxillopalatine bone. 

In Z7, narayani^ the eye is well developed both in the young and 
the adults examined as in J. glutinoms and 7. monochrom, TTie photo- 
micrograph (PI. Yl. fig. 6) passes through the optic nerve (on.) region 
and in the eye, a sclerotic, choroidea (pigment), iris, retina, cornea and 
lens (not seen in figure) can be clearly made out besides some of the 
eye muscles. 

As early as 1868, Leydig described four eye muscles in Sipkoyiops, 
but Wiedersheira (1879) does not refer to them. Sarasins (1890) des- 
cribed in L glutihoma six eye muscles ; four rectus and two oblique 
In association with a retractor tentaculi which probably is a modified 
M. retractor bulbi. Marcus (1910) fomid all the eye muscles in 
Hypogeaphis larva including a levator bulbi muscle (compressor muscle 
of the or])ital gland). He also described a M. retractor tentaculi which 
he derived from the retractor bulbi (c./. the tentacle). Norris and 
Hughes (1918) described in Veymoplnn six muscles ; superior and in- 
ferior oblique (dorsal and ventral obli(|ue), superior and inferior rectus 
(dorsal and ventral rectus), a rectus externus (r. lateralis) and a rudi- 
mentary retractor bulbi. A rectus intemus (r. medialis) is absent, 
while a retractor tentaculi is present. According to the same authors 
in 6eotrype(€s, all the rectus and oldiqiie muscles except r. intemus, 
and a retractor bulbi and two retractor tentaculi muscles (a M. retractor 

1*2 
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tentaculi and a M. retractor of the tentacular sheatli, — the latter 
considered by them to be a modified r. internus) are present. In Her- 
pele and Caecilia the eye muscles are absent : however, the tentacular 
muscle is described as a modified il. rectus externus, 

Englehardt (1924) in his account of the tentacle and eye of /. 
tinosuH, records six eye muscles. AVliile the obliquus superior is lost 
between the ethmoid cartilage and orbital gland, the infeiior oblique 
is lost between the retractor (R2) and orbital gland ventrally. Of the 
rectus muscles, the medialis ends in the connective tissue between tha 
retractor and orbital gland ; the lateralis in bet\Yeen the orbital gland 
duets an retractor ; the superior and inferior end between the com- 
pressor and orbital gland ducts. According to the same author the 
oculomotor innervates the rectus and obliquus inferior muscles. 

Edgeworth (1935) followed the works of Norris and Hughes (1918) 
and Englehardt (1924) and recorded that the ocular muscles and nerves 
were present in Ichtkyophis, Bermophis and Oeotrypetes. while in 
Caecilia and Herpele the eye is partly or fully covered by maxilla and 
is rudimentary A retractor tentaculi innervated by abducens nerve 
and homologised with the retractor bulbi (retractor oculi) of Erodela 
and Anura is also recorded. 

de Jager (1939) reported (erroneously) that all the eye muscles 
have degenerated in D. mexicanus and D. gregorii except the r. externus 
which has become the M. retractor tentaculi. 

Both in L monoehrous and V. narayanu all the eye muscles are 
present, — ^two oblique and four rectus muscles. Tracing the sections 
rostrocaudally, in U. narayani^ it is noticed that the oblique muscles 
appear arising from the connective tissue covering the maxillopalatine 
towards the eye. While the insertion of the obliquus superior is no- 
ticed on the eye-ball in the anterior sections, that of the inferior ap- 
pears more posteriorly. Bet^veen the o. superior and inferior and en- 
closed within the orbital glands, the rectus intemus is seen. In a 
region where the rectus intemus enters the m. retractor tentaculi, the 
insertion of the o. superior and inferior and the rectus inferior can be 
seen. Posteriorly, the r. superior and inferior enclosed within the 
orbital glands and the rectus externus inserted on the eye-ball can be 
made out. The rectus intemus passes through the M. retractor tenta- 
ctdi as in I. glutinosus (Englehardt 1924) and along with the rectus 
superior is lost between the orbital gland, M. retractor tentaculi and 
the compressor muscle. The rectus externus and inferior become so 
thinned out in the region between the connective tissue spanning the 
orbital and trabecular cartilages and the compressor muscle that it is 
difficult to trace them further. In both Ickthyophis and Uraeotyphlus, 
a retractor bulbi is absent as such and is modified into the tentacular 
muscle. However, according to Norris and Hughes (1918) in Geotry- 
petes and Bermophis^ a rectus intemus is absent and they note that 
in these two (p. 607) a delicate muscle slip follows the optic nerve 
fcota the retractor tentaculi to the eye-ball, probably a retractor bulbi 
Moteover, in the case of GeotrypeteSy the retractor of the tentacular 
sheath is homologised with the rectus intemus because of position and 
^meryation. In Ickthyophis, the same autbors state that the e^e 
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muscles are as described by Sarasins (1890, Fig. 72, four rectus and 2 
oblique). It is clear therefore, that Norris and Hughes have accepted 
the muscle passing through the retractor tentaculi to the eye-ball as 
rectus intemus in IchtJiyopMs {see their Fig. 19) to which, however, 
they assign the name of a retractor bulbi in DermopJiis and Geotry petes 
and thus deny the presence of a rectus internus. Ha\dng examined 
Dermophis. IchthyopJiis and UraeotypJdus, I am convinced that the 
muscle designated as retractor bulbi by Norris and Hughes is actually 
the rectus intemus which, as described by Englehardt passes through 
the retractor muscle and therefore, contrary to the observations of 
Norris and Hughes and de Jager, all the eye muscles are well developed 
in Dermophis, 


The lower jaw. 

Sarasins (1890) did not describe the lower jaw bones in detail but 
noted that it is composed of a dentary and an articular and that the 
inner tooth row belongs to the opercular (spleniale). Marcus, Win- 
sauer and Hueber (1933) described in the case of Hypogeophis, a pos- 
terior gonial and an anterior dentary. The dentary carries the two 
rows of teeth. The gonial with which the articular fuses to form a 
uonioarticular, in the region of the suspension gives internally to a 
process,— the processus internus and laterovertjcally to a process — 
the processus condyloides (processus articularis mandibularis, Luther 
1914), vhich articulates with the external aspect of the processus arti- 
cularis of the quadrate and the jaw proceeds posteriorly as the processus 
retroarticulanvs inandibulae (Luther). 

According to Eifertinger (1933) each ramus of the jav (*onsistvS of 
tvo composite bones, formed by the fusion of a number of elements 
during development. The posterior pseudoangular (gonioarticular) is 
composed of angidar, gonial (prearticular, de Beer 1937), conipUnxen- 
tary, and articular while the pseudodentarj’' is formed by mentoman- 
dibular (mentomeckelian. de Beer 1937), dentary, splenial, coronoid 
and supraangular. The anterior portion of the dentary, the articular 
and the mentomeckelian are cartilage bones wd the rest are membrane 
bones. This nomenclature of the fused bones in the lower jaw was 
accepted by Marcus (1933), but he pointed out that the pseudodentarj’’ 
is composed of dentary, mentomandibular, splenial and coronoid (no 
mention is made of supraangular) w’hile the pseudoangular is formed 
by angular, gonial (complimentary ?) and the articular. Jn his fig. 6c 
Eifertinger (1933) describes in the posterior part a gonial and angular 
while in fig. 7a (44 mm. Hypogeophis larva) a gonioangukr and extra 
element ‘ complimentare ’ are noted. Marcus (1933) however, while 
labelling a separate gonial and angular in his fig. 26 described (as gonial 
in fig. 2c), the region called by Eifertinger as ‘ complimentare 5e 
significantly mentions in this conneodon that (pp. 181, 182) 

In der Abb. 2c isfc durch 4 Punkte, welche die Naht zwiaohen Den- 
tale und Coronoid caudal fortsetzen angedeutet, dass im Go- 
niale G oft die Spitze des .Knochens selbstan^g verknooherfc, 
und so vielleicht einem Complementare entspiicht*. 
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In 17. narayani, as in Hypogeophis, two segments in each ramus 
of the lower jaw can be made out : a pseudodentary (text-fig. 17a, 
pde.) and pseudoangular {pan). No exact differentiation into regions 





T^XT-rio. 17 . — Uraeotyphlus narnynni Seshachar. 


a, the lower jaw from within : X 0. 
h, outer \iew, slightly inclined : X 9. 

/cf., foramen for chorda tyinpani foramina for t!ie t^^igs of ramulub inantli- 

bularib extermus V ; Jinm., foramen for ramulus intermandibularis ; fman.. foramen for 
ramulus mandibularis V ; pseudoangular ; pc., proee.sbus condyloides ; p^c., pseudo- 
dentary ; pi , processus internus ; pra., processus retroarticularh. 

where the original independent bones were present could be made out. 
A processus condyloides {pc.), a processus internus {pi.) and a posterior 
processus retroarticularis (pra.) are present. The orifices for the entry 
of ramus alveolaris YII (chorda tympani) {fct.) and the ramus mandi- 
bularis V (fimn.) in the pseudoangular can also be seen. Anteriorly 
the pseudodentary of either side is united at the apex of the jaw into 
a symphysis by a reminiscent piece of cartilage. Two rows of teeth 
are borne upon this bone, 

While the processus condyloides (see text-fig. 7a, pc.) is prominently 
developed m VraeotypUus [compared by Huelier (1933), with the ‘ Ham- 
mer, Haupteil ’ of the mammalian ear] it is feebly developed in Herpele 
ai^ Dermophia and Scolecmnorphus, and is absent in Boulengeriila. 

The jaw muscles. 

The latest account dealing with tiie development and disposition 
of adult arran^meut of masticatory muscles is by Edgeworth (1925, 
1935) who distinguishes four of them. I have employed the same no- 
njenolatuie in describing the jaw muscles of adult .UraeotypJiJm as 
Edgeworth. 

Edgeworth (1925, 1935) considers the two muscles adductor man- 
dibulae extemus and adductor mandihulae internus (M. pseudotem- 
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poralis) of Hueber^ as a smi>le one since they arise fc>ini>ly izi the early 
ftaires. He however, adds (Eduewoith 1935. p. 42) that it separate^ 
into medial and lateral parts'’, and nerves pass throuirh these two. 
But in [adult] Ichfhyophis and Hiphouop^. according to the same author 
the muscle “ persists as a whole I have examined adult Ichthyo- 
pint, and it shows the separation of the muscle into two, as described 
by Luther (1914, p. 9, fi^. 3) with its origin and insertions as in Uraeo- 
typhhis [see below). Whatever the orij^in of these two parts of the 
muscle may be, it will facilitate description if we could edve them dis- 
tinct names and, therefore, I have called the M. pseudolemporalis as 
M. levator mandibulae inteinus and the il. advluctor mandibiilae ex- 
teinus (Hueber) as M. levator mandibulae anterior. 

The fom* masticatory muscles are : — 

(1) M. levator mandibulae anterior (Edgeworth 1925, 1935) (Sy- 

nonjnns : M. Adductor mandibulae externus major plus M. 
pseudotemporalis. Luther 1914, Hueber 1933. 

M. temporalis. Norris and Hughes 1918. 

M. Masseter 1. 

il. temporalis 1. Englehardt 1924.) 

il. temporalis 2. 

(2) M. levator mandibulae externus (Edgeworth 1925, 1935) (Sy- 

nonjTns : M. Adductor mandibulae externus minor. 

Luther 1914. 

M. masseter 2. Norris and Hughes 1918. 

M, masseter. Englehardt 1924. 

M, Adductor mandibulne posterior. Hueber 1933.) 

Luther (1914) dcbcrilied no M. adductor mandibulae posterior in 
Apoda, hut Hueber (1933) has since described the same in Hypogeo- 
pins. 

(3) M. levator mandibulae posterior (Edgeworth 1925. 1935) (Sy- 

nomms : M. pterygoideus sic. Luther 1914, Norris and 
Hughes 1918, Hueber 1933.) 

According to Edgeworth (1925) this muscle is homologous with 
the same muscle in Anura and Urodela. 

(4) M. levator ejuadrati (Smonyms : sic Luther 1914, Norris and 

Hughes 1918, and Hueber 1933. il. pterygoideus Engle- 
hardt 1924.) 

According to Edgeworth (1925, 1935) the opinion of Hueber that 
the M. levator quadrat! is homologous with the M. constrictor dorsalis 
of fishes, is incoirect for, the latter did not adduce any embryological 
evidence in favour of his opinion. 

In Umeotyphlus (text-fig. 10, bna.), the M, levator mandibulae 
anterior arises from the frontal bone and is ioserted on the pseudoan- 
guJar of the lower jaw. Internally to this muscle, the M. levator 
mandibulae intemus (Imi.) is noticed along with the Caput preorbi- 
tale ” {cp.) (see Luther 1914, p. 69) and the origin of the latter is des- 
cribed below. Both these muscles (1. m. intemus and the “Caput 


* Ste Marcus, Witwauer and Hueber, p. 171, 1933. 
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preorbitale portion) are inserted on the pseudoangular by a common 
tendon while the M. levator mandibulae intemus arises from the dorso- 
lateral aspect of the pleurosphenoid. 

The M. levator mandibulae externus (text-figs. 10, 11, Ime,) arises 
principally from the processus ascendens of the quadrate bone and is 
also inserted into the pseudoangular of the lower jaw. 

The levator mandibulae posterior (text-figs. 11, 12, Imp,) arises 
from the ventral aspect of the processus pterygoideus of the quadrate 
and the insertion is on the retroarticular process of the pseudoangular. 
In JScolecomorphus (text-figs. Ula. b), it is noticed that the M. levator 
mandibulae posterior has a separate origin instead of from the ventral 
aspect of the processus pterygoideus as in other Apoda. This process 
is very small and the M. 1. m. posterior arises from the anterior face 
of the basipterygoid process where the connective issue strand (c&*.) 
from the processus ascendens (pa.) comes and meets it. 

The M. levator quadrati (text-fig. 10, Zj.) arises from the lower as- 
pect of the pleurosphenoid bone and is inserted into the processus ptery- 
goideus of the quadrate dorsally. 

I describe here the “Caput preorbitale" mentioned above and 
in this connexion describe the compressor muscle of the orbital glands 
also. In TJraeoiyphlus, the compressor muscle makes its appearance 
as one attached on the internal aspect of the upper portion of the pre- 
frontal and posterior sections reveal the compressor muscle as an in- 
ternal (circular) and an outer (obliquely longitudinal) portion. A 
part of this outer portion becomes separated in the region of the optic 
{plus oculomotor) foramen and runs with the M. 1. m, internus into the 
lower jaw where it is inserted. This is the one described by Luther 
(1914) as “ Caput preorbitale ", Such a muscle has been noticed in 
Ichthyophis (and also in Dennophis according to Norris and Hughes 
1918) while in Oaecilia (Norris and Hughes 1918), the muscle appears 
to be inserted on the sheath of the compressor muscle or on the lateral 
wall of the skull. In my sections of DermopJiis gregorii, the condition 
is as the one described for Caecilia, 

The M. compressor orbitalis has been found in all the Apoda so 
far studied and the development of the muscle in each case is one of 
dejgree ; the muscle is extraordinarily well developed in Herpele, it is 
fairly well developed in Ichthyophis^ UraeotypJilus and Dermophis and 
it is poorly formed in Scolecomorphus tuid Boulengerula, The tendon 
of this muscle arises from the connective tissue covering the optic {plus 
oculomotor) foramen and surrounds the orbital glands. According to 
Luther (1914) and Edgeworth (1925) the muscle is a modified levator 
bulbi. 

The M. levator mandibulae internus is not noticed uniformly among 
Apoda. While the muscle is well developed in Ichthyophis^ TJraeoty- 
pfduSy Dermophis^ and Herpde, it is absent in Boulengenda, ScolecomoT'- 
phm (de Villiers W38, 1939) and Geotrypetes (Norris and Hughes 1918). 
Consequent on this the path of the maxiUaiy and mandibular branches 
of the trigeminal also differs. In Bypogeophis^ Ichthyophis^ Uraeotyphhis 
and Hearpele, the maafflary branch runs between the M. 1. m. anterior 
and M. 1. m. intemuB in the region of these muscles, and in Bcrule^iger^da^ 
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the nerve passes between the M. 1. quadrati and the M. 1. m. anterior 
since the M. 1. m. intemiu^ is absent, while in Scolecomorphus where a 
M. 1. quadrati is also absent the ramus maxiUaris passes between the 
il. compressor orbitalis and the il. L m. anterior. In Dermophis gre- 
goni, the same nerve runs internally to the M. 1. m. internus portion 
( 2 ,e,, between it and the connective tissue covering of the optic [plus 
oculomotor foramen) which is in close apposition with the M. 1. m. 
anterior and is separated dorsally by a blood vessel. The two muscles 
cannot be clearly differentiated as in IchthyopMs, Probably on account 
of this fact de Jager (1939) remarks that a M. pseudotemporahs is absent 
in D. gregorii while it is prominently present in D. mexicams. 

The hyobraxchial skeleton. 

In the adult Ichihyophis (Sarasins 1890, M. Furl)ringer 1922. de 
Beer 1937) we notice that in the hyobranchial skeleton, the ceratohyal 
of either side is fused and is connected vrith the similarly united cera- 
tobranchial by the first basibranchial, the lar\’'al basihyal and second 
basibranchial ha\ing disappeared. [In larval Iclitliyoplm (Sarasinse 
1890), C. tentacfulala (Henle 1839) and C. liypocyama (J. lliiller 1836), 
the fourth ceratobranchial arises as an independent arch and then fuses 
with the third.] Edgeworth (1936) however, mentions a basibranchial 
in the In'obranchial skeleton of the larvae of Apoda and also notes the 
absence of a basihyal in SipJionojys and Hypogeop/n's. In Ichthyophia, 
there are four ceratobranchials in the a<lult. In IlypogeopJm (Gewolf 
1923) the ceratohyal of either si deis connected by a U-slniped (Gcwolf 



TjBXT-riQ, 18. — Vratotyphlus mrayani Sefthachar. 

Tke byobranohial bkeleton in ventral view t x 9. 

56r., basibranchial ; c&fa., oeratobranohials 1, 2, and 3 ; chy,, oerat(Ayal. 
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l>a.>ibranflual Mliicli uieets and with the fii*st pair of eeratobranch- 
ials. [Edaeworth ( 1935) show> the first pair of ^'eratobranf'hials disunited 
vent rail v], and with the third rerarobrjn< liial. the fourth and fifth 
have fused. In Booh ng*o'aln Peter (1998, draws a figure (Fiu. 8) in 
which the united ceratuhyal is niesially in conrat't wdth the first cera- 
tobranchial. But my sections show rliat the eeratoliwil and cerato- 
branchial are united mesially by u iMsibranchial. In U racotyphla^^ 
(text-fiu. 18), Hcolecomorphn^, FL^rpelr an<I Dn'tnopln's, as in BoalencierKla 
and Ichthjophiis, the ceratohyal irhj.) is connected with the ceratobran- 
cliial by a basihrancliial ^Mrtilaue and there are only three 

pairs of ceratobranchials (ebr^. ch}^, thr^.) in all these examples. As 
in Jchthfjnphi^, the \entrai ends aie medally united and the dorsal end 
of the third show’s a thickeninj^ which probably represents the fused 
third and fourth. Whether there are one or tw’o basibranchials (copulae 
2 and 3) and a sinirle basilival (copul«a 1) during developmental stages 
of UrtiPofyjjhlu^ as in Irhfkyophis, can only be settlecl when early devel- 
opmental statfos are procured. The 9 cm. yountr specimen of Uraeo- 
Ujphlius discloses all the characters of the adiilt hyobranchial skeleton. 

The cramal nerves. 

The cranial ner\es^ have been described by various authors 
in several Apodan genera. I have not had acces’s to Fischer's (1843) 
paper. 

Wedersheim (1879) gave a good account of the nerves of /. ghiti- 
noaub and S. iuonilatub. He recorded the foUow’ing nerves : — 

(а) Each olfactory nerve is double and comparable with the tw'o 

roots of a spinal nerve, 

(h) The optic nerves are vestigial. 

(c) Xo mention is made of eye muscle nerves (III. IV and VI). 

\d\ The ophthalmicu- profundus V an>e*s independently and an 
anastomosis between it and ramus maxiUaris V is described. 

(*d There no ramus palatimi^ VII, probably it is united with 
trigeminus. An anaNtoinosis betw’een the facial nerve and 
uu'-^erian ganglion recorded. 

(/) The auditor}" nerve is w’ell developed and arises by four roots. 

Wald&cbmidt (1887) disugieed with Wiedersheim (1879) in the spinal 
nerve homology of the olfactory nerve. In S. <(iinitJaiUb\ he described 
(Figs. 32 and 33) the following : — 

(«) The oculomotor ^ends a i»ranch to coutpressor muscle and ano^ 
ther to the ramus maxillaris V. 

(б) The trochlear and abducens are absent. 

(c) A nerve arising from gasserian ganglion is shown to correspond 
with the ophthalmicus superficialis VIT. 

{d) A nerve considered to ]>e palatinus facialis is described. 

fcSarasins (1890) mention the double nature of the olfactory nerve 
and the supply to the organ of Jacobson from the ventral part. The 
auditory ner\'e enters the internal ear by five or six orifices. 

^ 1 ata not di^*Tibmg the IX and X nerves for I hope to study these in oonnexion 
with the sympathetic system. 
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Burckhardt (1891) in describing tlie eye muscles and nerves in Ich- 
fhyoplnfi noted the i^b^ence of the trocldear and neives like 

Waldschinidt and Wiedeisheim. The ort»an of Jacobson is iunerva^’e<l 
by the ventral olfactory nerve and the Till. IX and X nerves ari'^e by 
more than one root. 

ilarciLs (1910) described in Hypoyeophis tlie presence of all the three 
eye muscle nervO'^. The embryo has a lateral line comjjleinent, 
ophthalmicus superficialis. ramus buccalis and ramus mandii)ularis 
extemus (?). A recurrens VII joins the sympathetic. 

By far the most complete account of cranial '^pinal and sympathetic 
ncr^-es was given by Xorri'^ and Hughes (1918), we are coueerned here 
with the Section on the cranial nerves only — 

(а) The olfactorv nerves are double; the olfactoiy ylomeruli are 

arranged in a posterolateral group and an anterior me<Ual 
and lateral group. 

(б) The oculomotor, trochlear and abducens nerves are present in 

DenmpJiis, Oeotrypete^, IchthyopJvs (the adult IcMhyophi^i 
is devoid of a trochlearis). In Herpele and Caecilia, the 
nerves have completely disappeared. 

(r) Describing the trigeminal nerve of Heipele. a separate profimdiis 
uanglion is recorded. The ramus mandibularis gives rise 
to three branches, (1) a ramulus intermandibularis entering 
the lower jaw through the pseudoangular, (2) a ramus al- 
veokris (r. mandibularis internus) which unites with a simi- 
larly named nerve of VII and innervates the teeth and the 
lateral epithelium of the floor of the mouth, and (3) a ramus 
mandibidaris externus which running in the lower jaw inner- 
vates the skin. Smaller ramuli from the r. mandibularis V 
enter into the Mil. levator mandibulae anterior 1. ni. ex- 
ternus, 1. m. pobterior, and compressor orbitalis. 

The ramus maxiQaris after passing tlirough the jaw muscles 
dmdes into medial and lateral branches. The medial branch 
sends a commissure to lateral ramus palatinus facialis (tem- 
porary imion) and also one to medial r. palatinus. While 
the lateral r. maxillaris supplies the skhi at the side of the 
head, the medial goes to the sheath of the tentacle and the 
skin of the ventral and ventrolateral surfaces of the snout. 
In Geotrypetes, the r. maxillaris does not divide into lateral 
and meddal branches but there is a branch given off which 
unites with palatinus VII. 

The ramus ophthalmicus profundus arising from the oph- 
thalmic ganglion runs anteriorly and at the level of the choana, 
a large branch is given off. This branch (opl) supplies 
the head and the tentacular sheath. A few fibres of this 
commingle with those of x. maxillaris. A second branch 
(op3) possibly supplies the Jacobson’s gland and primarily 
the sto on the head. A third branch (op2v) arises from 
the ventral side of the ophthalmicus profundus (op2) and 
supplies the ventral epithelium of the snout a^r some 
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anastomo&es with the branches of medial maxillary V. The 
principal nerve (op2) sjocwS to the skin of the ventral side of 
the tip of the snout. 

Besides these, a .-omatic sensory arisinsr from the gasserian 
aanglion and another sensory (Vd) called the * dorsal fifth ’ 
are also de'^ciibed. 

{d) The geniculate jjanglion thouah connected with the gasserian 
can be easily differentiated : four irroups of fibres arise from 
it. The ramus palatinus, after leatdng the ganglion and tra- 
versing a short distance divides into a medial and lateral 
branch. The comiexions with the r. maxiUaris V are de- 
scribed above. The hyomimdibular ner\^e gives rise to a 
motor branch which enters the depressor mandibular muscle 
and a visceral sensory which entering the lower jaw as the 
r. mandibularis iiitemus VII (chorda t}Tnpani) unites with 
the similar branch of the triseniinal and runs to the syin- 
ph^^^bial region. The r. jugularis proceeds posteriorly after 
ahinsr off branches to muscles {Hz., interhyoideus, cons- 
trictor colli). In Dctntophih and tieotrypetes the distribu- 
tion ih the same. 

The ramus ophlhaluiicuN superficialis TII arising from the 
ueniculate gandion couihes throudi the gasserian, anasto- 
mo-^ing peripherally with the branches of the r. ophthalmicus 
profundus and goe.^ to the skin. This is noticed in Drrmophis, 
Hcrpelc and i*^ from (reoirypeti s. 

(e) The auditory nerve arises by five roots, four troing to the sac- 
cuius and the one dorsal to the macula nedecta. 

Kuhlenbeck (1922) described the brain of Ichthjophls. Sipitonops 
and Hypogioplih. A rudimentary oculomutorius ami double olfactory 
were recorded, 

Englehardt (1924) gave an accuunr of tlie distribution of the nerves 
of Ichthyophis. but he does not refer to the papers of Norris and Hughes 
(1918) and Marcus (1910). 

(a) The trochlear is aln^eut and the rudimeularv oculomotor pro- 

ceeds to rectus and obli4juus bifcrior eye muscles and the 
abducens to the retractor tentaciili muscle. 

(b) Of the trigeminal, the ramus nasulis (ophtlialmieus profundus) 

innervates the skin and tentacle wu* ; the ramus maxilla ris 
innervates the compressor muiAdc. teiita<*le and upper jaw. 
A branch also unites wth the facial nerve. The r. mandi- 
bularis supplies the masseter. the major and minor temporal 
muscles and the lower jaw. 

The hyomandibulaiis branch of facial proceeds to the dc- 
piessor muscle and lower jaw muscles : the fate of r. buccalis 
is not mentioned and from the r, nasaiis (palatinus facialis) 
a twig joins the gasserian ganglion and another unites with 
r. maTrillaris V. No mention is made of r. mandibularis 
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cle Villiers (1938) (le^cribecl the trigeminal, facial and abdncens 
neivo’^ in Boidettge) tfki and Srolecoworphuti. 

(//) An ahducen-^ is ahc;ent from Boideyigenila but prominently 
prc'-ent in f>colpcowotphn^. 

Ih) Tn Boidetiifn'ahu there i?» a (omniissnre connectins: the triaemi- 
\u\] and f<H'ial uamrlia which i> absent from f^colecoinorphus ; 
only in Bouhhf/pruh, the ophthalmicns profundus ganglion 
is separated from inaxillo-mandibular aanglion. 

(c) The palatinns facialis stops short at the sensory ganglion of 
trigeminal in Bonlengernh and in Scolecomorphus the r. 
palatinns which runs anteriorly receives a branch from 
maxillarj" V : the distribution of hyomandibularis VII is 
not described and in both genera, a chorda tympani is want- 
ing. 

de Jager (1939) did not add anything new to what has already been 
described by Norris and Hughes (1918) but differed in certain important 
points. She recorded in D. mexicanus the following : — 

(а) The geniculate and gasserian gandia overlap but do not fuse. 

(б) Tliere are two prootic foramina, — a dorsal for r. maxillo-man- 

dibularis and a ventral for ophthalmic branch. The r. 
ophthalmicus profundus lias its own ganglion. 

(c) A temporarv aiiast(»mosis of r. palatinus with ophthalmicus 

profundus in the profun<lus ganglion is recorded on one side. 

(d) The presence of an anastomosis between maxillary V and pala- 

tinus facialis is noted. 

(e) An ahducens is absent ; no mention is made of oculomotor and 

trochlear nerves. 

(/) A branch from maxiHar^" V innervates the compressor muscle of 
the orl)ital gland. 

TJw olfactory nerve.— T\ie double nature of the nerve has been noticed 
from a Iona time. The ventral division is the shorter of the two and 
we may briefly examine the passage of these ner\"es in U. mrayani. 
Arising from the olfactory lobe, each pair (right dorsal and ventral, 
and left dorsal and ventral) traverses independently in a canal in the 
sphenethmoid bone and soon however, the right ventral gives rise to 
a ramulus which passes craniad in a separate canal. Anteriorly the 
larger ventral olfactory nerve emerges from the bony canal (text-fig. 
9, von.) and proceeds to innervate the medial and lateral divisions of 
the Nebennase {see Olfactory organ) and also its glands. At the 
region the innervation of the ^ Nebennase is noticed, the median 
unpaired ramulus {von^-) of the right olfactorj' nerve also gains exit 
and proceeds to the right side to innervate the ventral olfactory epi- 
thelium. In all the series of the head of Vraeotyphlus, this feature is 
noticed. 

The dorsal olfactory nerve also gains exit from the sphenetbmoidal 
bony canal and nins in close approximation with the ophthalmicus 
profundus Y (with no anastomoses) and distributes if self over the olfac- 
tory epithelium. 
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In Herpele, my slides show the right and left ventral olfactory before 
entering the ventral canals in the sphenethmoidal septum, each gives 
rise to a small and a large ramulus respectively. These also run in 
independent canals in the septum and emerge in the region of the 
“ Nebennase ” to supply the right and left olfactoiv epithelium. This 
feature however, is not recorded by Noms and Hughes (1918). In 
DeumpJiis the supply of the “Organ of Jacobson” and “olfactoiv 
epithelium covering the convexity of the lidge on the floor of the olfac- 
tory chamber by the ventral olfactory nerve as recorded by Not ns 
and Hushes is corroborated by me. The extra branch seen in Urneo- 
typltlm and Hcrpele is not present. 

The ^ optic and eye muscle nerves . — There is considerable difference 
of opinion with regaid to the optic and eye muscle nerves among Apoda. 
Noiris and Hughes rexdew the previous' literature on the subject like 
that of iraldschmidt (1887) on 8. annulatus, Burckhardt (1891) on 
I. glututosus and Maicus (1910) on H. rostraius. The observations of 
Norris and Hughes (1918) may briefly be summarised as follows : — 

(a) An optic nerve is noticed in D&mophis, Qeotrypefes and in the 
adult Ichthyophis. 

{h) Of the eye muscle nen^es. oculomotorius is noticed in Dtnnophis 
(vestigial), GeoUypefes and Ichthyophis (very vestigial), a 
trochlear is present in Dei'mophis (vestigial), Geotiypeies 
(vestigial) and absent from Ichthyophis ; an abducens is 
noticed in Dei'Mophis (large), Geotrypetes and Ichthyophis. 
It innerc'-ates the tentacular muscle. In Herpele and Cae- 
cilia, these nerves are absent except the abducens which 
iimervates the M. retractor tentaculi. 

Gnglehardt (1924) in describing the tentacle and eye of 1. glvfinosu.’i 
confirmed the presence of an abducens nen^e (going to the tentacle), 
of an oculomotor (innervating the rectus and obliquus inferior) and the 
absence of a trochlear. 

ilhers (1938) noted the presence of an abducens in Scoleco^nor- 
phus while its absence w-as recorded in BouUngerula. 

de Jager (1939) working on D. mericanus and D. gregorii recorded 
that “ All the eyemuscles and nerves have degenerated, except the M. 
rectus extemus and that an abducens was not recognizable. 

In U. namyari. the optic nerve is w'ell developed. The photo- 
micrograph (PI. VI. fig. 6) shows the optic nerve. Both in the juvenile 
and in the adult, the oculomotor is so vestigial that it could be found 
only with difiiculty. The troclilear is definitely absent. The abducens 
ih a poiverful ner\'e and innerv^ales the M. retractor tentaculi. 

The tfigeminnl nnre.—Afi the descriptions of later authors like 
Englehaidt (1924), de ViUiers (1938) and de Jager (1939) vary consi- 
derably from those of Norris and Hughes (1918), I propose to describe 
m brief the passage and division of these nenms making relevant re- 
ferences to the above autliors where necessary. It wiU be noticed that 
the obseivations of Norris and Hughes are almost completely borne out 
by my studies. 

The gMserian ganglion (text-fig. 19) in U. namyani is seen exter- 
nally to the os Basale (prootic region) and while the posterior part oi 
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the ganglion {ming.) gives rise to the maxillary {max.) and the mandi- 
bular {wan.) branches, the anterior portion {opg.) gives rise to the oph- 



TBXT-FfG. 19 . — Uraeotyphlm narayani Seshaohar, 

A part of brain showing the origin of tngeminal, facial and auditory norroR. On the 
right side a portion of the hemisphere is cut and tho slnicturos are stretched a little : 
y24. 

auditory ganglion ; ?nc., brain cut to hhow tho root of trigeminal nerve ; cn/., 
commissuie between auditor^’ and fncial nerves; qeq.^ geniculate ganglion; 7//., r. hvo- 
mandibulan^ tacialis; man , r. luandibulaus V; i. ninxillaris V; mmq . maxillo- 

mandibulai part of gassenan ganglion ; op., i. ophthalmicus piolundus V ; opq , ophthal- 
micus profundus part of gassenan ganglion ; p/., r. palatums facialis ; tan.^ loot of audi- 
toiy nerve ; if., lOot of facial neive ; itn., loot oi trigeminal iioivc ; J.. utricular nerve. 

thabnicus profundus (op.) nerve. The ophthalmicus profundus gang- 
lion is separate from the maxillo-mandihular part though closely appoKSed 
lo it. 

The rannis mandibuhns Y . — The disposition of the mandibular 
branch of the trigeminal in Uraeotyphhs follows the description given 
for the same by Norris and Hughes (1918). Arising from the maxillo- 
mandibular part of the gasserian ganglion (text-fig. 19, mmg.) it passes 
through a notch in the quadrate bone and then internally lo M. levator 
mandibulae exteinus into the lower jaw thioueli a foramen in the pseudo- 
angular bone. In the jaw, three branches can be followed. A branch, — 
ramulus intermandibularivS to supply the intermandibular muscle and 
the skin, a r, mandibularis internus (alveolaris) which unites with a 
similarly named nerve of the facial, and a main branch, — ^r. mandibularis 
externus (composed of two divisions) which run between the speudo- 
angular and the pseudodentarv and then in a canal in the latter to 
the svmphysial region. Further, before proceeding to the lower jaw 
the r. mandibularis gives off small twigs which innervate the lateral 
skin passing through squamosal (PI, V, fig. 6, v^Js.) and the MM. 1. m. 
anterior, 1. m. externus {v^me.), 1. m* posterior and the compressor 
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orbitalis {v^cpc), Tbe united mandibiilae internus nerve (mandibulae 
intemus V yilus cborda tympani) also runs anteriorly ; a ramuliis of 
this is noticed to enter the region near the sublingual glands but not 
into the tongue as de Jager (1939) records in Dermophis \\here the 
nerve leaves the syniphysial region to supply the epitlielium of the 
floor of the mouth and the muscles of the tongue as in the higlier tetra- 
podoLis forms and tlie latter point is also not recorded by Norris and 
Hughes (1918). Branches of the external mandibular entei the skin. 
I have examined the young specimen of VraeotypMus also and llie above 
description drawn from this and the adults closely corresponds with 
that of Norris and Hughes. 

In Ichthyophis larvae however, as described by Norris and Hughes 
(1918), the r. mandibularis extemus runs externally to the jaw along 
with the r. mentalis extemus VII. Englehardt (1924) recorded that 
the r. mandibularis innervated the masseter (Vcl), temporalis major 
(Vc2), temporalis minor and the lovrer jaw (Vc3). No mention is made of 
the branches that enter into the lower jaw. 

The ramus 'maxillaris V. — ^Leaving the maxillomandibular part of 
the gasserian ganglion (text-fig. 19, m7ng,), the nerve is first noticed 
associated dorsally with a branch (PI. V, fig. 5, os,) between the MM. 
1. quadrati and 1. m, anterior. More anteriorly the maxillary branch 
separates itself from this raniulus and runs between the MM. 1. m. inter- 
nus and 1. m. anterior. Before running between these two muscles, 
and while through them, small rannili are given off, the first of which 
unites anteriorly below the M. compressor orbitalis with the medial 
branch of palatinus facialis. This anastomosis is anterior to the tem- 
porary one between the lateral palatinus facialis and maxillary V. The 
principal maxillary branch now divides into two (text-figs. 3, 9, 
ma!JC 2 b-} which are enclosed anteriorly in a canal in the maxillopalatine 
bone (text-fig. 3, map.). Below the tentacular canal, the two branches 
of the maxillary are still enclosed in the bone but far apart in indivi- 
dual canals. The lateral branch (text-fig. 9, maxQb-) distributes itself 
to the side while the bigger inner branch running anteriorly (text-fig, 
8, max^i,.) supplies the tentacular region. 

In Ichthyophis, the maxillary branch has its lateral ramus {max^ 
as its main component, while the median {max^.) unites with the median 
palatine {pal-^,) branch. A lateral palatine branch unites tem- 

porarily, a feature also noticed in Herpele (Norris and Hughes 1918). 
In DenuopMs (Norris and Hughes 1918) the arrangement of the maxil- 
lary nerve is as in Herpele, In Geotrypetes the maxillary does not divide 
into medial and lateral branches but a branch from it joins palatinus 
facialis. A double anastomosis of palatine and maxillary occurs. A 
united branch from maxillary and mandibular passes to the M. com- 
pressor orbitalis. Englehardt (1924) noted in Ichthyophis that the 
maxillary V innervated the compressor muscle (Vb4), skin (Vbl, Vb2), 
tentacle (Vb6) and upper jaw (Vb6) ; an anastomosis with r. buccalis 
facialis (Vb3 plus VIIa2) and a branch (Vb6) to r. nasalis facialis are 
also recorded. De Jager (1939) described a twig from the maxillary 
V to the compressor muscle in Dermophis, a point also corroborated 
by me* 
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The mmus ophthalmicus profundus F.— Having differentiated (text- 
figs. 11, 19, rop, op,) from the inner aspect of tlie profundus ganglion (text- 
fig. 19, opg.), it runs anteriorly surrounded hy the ganglion, a few fibres 
of which enter tlie r. palatinus facialis. Eunning by the side of the 
pleurosphenoid more towards the orbital cartilage, it gives off a branch 
(ojt>i.) and in the choanal region the main branch {op,) is enclosed in 
a canal {see text-fig. 6 , sphc,), then in a groove in the sphenethmoid 
bone while the branch (op^.) occupies a dorsal position. It (ojOi-) runs 
anteriorly after ghdng off a large branch which enclosed in the frontal 
l)one {isce text-figs. 3, 9, supplies the dorsal skin and this does 

not estaldish any connexion vith ophthalmicus superficialis VII as 
described l)y Norris and Hughes (1918) ; the other is then enclosed 
in the dorsal part of the lentacular canal in the inaxillopalatine bone 
(text-fig. 9 , op^,) and supplies the tentacular region. This ramuliis 
{opi,) closely corresponds with (opi-) of Norris and Hughes. A second 
branch {op^,) arises from tlie ophthalmicus profundus during its passage 
in the canal and the main branch {see text-figs. 3, 9, op.) and the second 
{see text-figs. 1 , 3 , 9 , op^,) run below the sphenethmoid roof-like exten- 
sion. This latter ramulus runs in the roof of the nasal chamber near 
the “ Nebennase but does not supply any fibres to the glands of the 
latter (though Norris and Hughes describe so) Init proceeds to innervate 
the side after passing through a foramen (f. epiphaniale ?) in the septo- 
maxilla. The branch (opg.) of Non is and Hughes’s description tallies 
W'ith this. A third {op^,) and a fourth {op^,) branchevS are given off 
from the ophthalmicus profundus. These two branches lie near the 
dorsal olfactory nerve. Branch (opj.) {see iejjjwfig. IT op^e,.) runs for a 
short distance below the nasal bone and then passes through it for the 
dorsal skin. The fourth Irranch {see iexl-fiss. 1, 8 , 0 P 4 .) passes down- 
wards by the side of the septum nasi and tlren through the prevomer 
for The innervation of the floor of the upper jaw and this branch is corn- 
paralile with (op 2 v) of Norris and Hughes. The principal Inanch {op,) 
runs in a canal in the nasal bone and proceeds after passing through a 
foramen (f. apicale 1) in the premaxilla for the innervation of tire snout 
region giving off* daring its course a large number of twigs dorsally {see 
text-fig. 1 , ops.). 

Englehardt (1924) descrilied tlie ophthalmicus profundus V in Ich- 
thyophis as r. nasalis trigeminus from whicli branches proceeded to 
skin (Val), tentacle sac (Va 2 ) and to the snout (Va3, Va4). 

In Urodela, the ophtlialmicus profundus divides into a minor, a 
ventral, a lateral and a median branch and the latter two gain exit 
througli the foramina epiphaniale and apicale respectively for the inner- 
vation of tlie snout region. However, it is difficult to recognise similar 
branches clearly in Apoda and at any rate, in their figure Tc], Marcus, 
Stimmelmayr and Porsch (1935) indicate the two foramina apparently 
believing them to be for the two branches of the profundus nerve. 
Norris and Hughes (3918) while making no mention of the probable 
comparison with the Urodelan median (nasalis internus) branch, notes 
that their (op 2 v) and (opl partly) are comparable with the ventral 
and lateral Urodelan branches respectively. However, it is just pos- 
sible that the branches ( 03 ?^.. partly), {op,), {op^,) and {op^,) of 
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UraeotypMm inay find comparison with llie oplithalmiciis profundus 
minor, nasalis intemua, nasalis exlemus and ventral bramlies of Urodela. 

The facial nerve, — The facial ner\e takes its exit thioui^h a sepa- 
rate foramen, — the facial foramen {sec text-fig. t), ff.) in the lateral 
wall, i.e,, the prootic portion of the os Basale. The ])roori(* (ph)/.) and 
facial foramina are separated by a bony prefacial commit (pfc). 
The geniculate ganolion (text-fig. 19, gcfj,) Is small and e?:rraci<inial 
and is separate from gasserian ganglion in the acUilt^ uliilc in the voiing 
stage examined, the ganglia are united. 

No connexion between the gasherian and geniculate gttnulia has been 
shown by Englehardt (1924) in Ichthyophis, 

The ramus polatinus VII - -The palatine branc^h arising from the 
geniculate ganglion enters through the palatine foramen, the palatine 
canal? {see text-fig. 6. pea,) and then runs in ussocialion with thecaiotid 
artery in the carotid canal and emerges finall}" with the caiotid artery 
into the cranioquadrate passage from the caiotico-palatine foramen 
(in fig. 6, the bristle enters through the carotid forameTi and comes 
out through the carotico-palatine foramen). The palatine neive occu- 
pies a position below the profundus ganglion which is situated ante- 
riorly and this is maintained till the ophthalmicus profundus is differ- 
entiated when a few fibres from the latter enter into the palatine (PI. 
V., fig. 6). This anastomosis is an important feature for in no apodan 
form studied so far, a nervous connexion between the two is descrilied. 
though de Jager (1939) makes mention of such an anastomosis in />>- 
mophis on one side only. In Urodela and xVniira, this anastomosis 
commonly occurs. In the region of the tentacular muscle, the ramus 
palatimis in Vrneotyphhis is separated from the o[>htlialmic bramdi 
by this muscle. The palatine anteriorly di\'ideK into a median {see 
text-fig, 10, p/j.) and a lateral branch (p/ 2 .)* small twig arising from 
the maxillary branch of trigeminal meets temporarily the lateral pala- 
tine branch ; more anteiiorly, anoilier division of maxillary fuses with 
the median palatine. The composite palatine ])ranch {ifpn(fuj,.) runs 
in the clioana region while the lateral palatine (/{^O dorsally 
and then ventrally to the maxillopalatine (see text-figs. Ib 9, p/^.) to the 
anterior region. The anastomoses between the palalimis facialis and 
maxillaiy V are noticed only in Anura. The furtlier distribution of 
the ramuli of these is as described by Norris and Hughes (1918) ?.c., 
ipM choanal epithelium and maxillary teeth and (pfimaxf,,) to 
medial wall of choana, roof of mouth and vomerine teeth. 

In Ichthyophis, Hcolecoynorphus. Boulengerula and Hapeh the pala- 
tine nen’e first runs in the palatine canal of os Basale and then assumes 
the usual condition. This feature of the passage of the palatine in 
the os Basale for a short distance is not noticed in other examples viz,, 
DermopMs, Caedlia and Geotrypetes (Norris and Hughes 1918). 

A minute ganglion at the junction of the lateral branch of the pala- 
tine with the maxillary V is described in Dermophis, larva of Ichthyo^ 

^ This seems to be a vaiiablo factor, for in an adult individual while on ono side 
there is a connection between the extracianial facial and gossenan ganglia, no con- 
nection is noticed on the other side. 

* This may be a canal or a groove in UraeotypUvLs ; further the palatine branch on 
one side does not enter the palatine <anal in one of the specimens htudied. 
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pMfi and Herpele, I have not been able to detect a similar s^anglion 
in adidt Uraeotyphlvs and in Geotrypetefi it is apparently absent accord- 
in" to Noriis and Hughes (1918). In the younsj stage of UraeofypMvs 
that T have examined, it is noticed that the lateral branch (pfo.) before 
it receives a ])rnnch from the maxillary V enlarges into a Gang- 

lion,- the palatine ganglion. Obvioiiislv thi^ is purely a larval feature 
for, in botlj IchfhyopJfis and TJ yueoiypMita larvae the ganglion is noticed 
while in the adult it has <lisappeared. The same is probably the 
case in Geotnjpeies where the adult lacks one. 

Englehardt (1924) noted that a twig (VITal) connected ramus pala- 
t inns with gasserian ganglion ; the division of the palatine was not 
noticed. A connexion with maxillary V (Vb3 plus VIIa2) by ramus 
buccalis facialis and the more anterior union of r. nasalis facialis (pala- 
tiniis facialis) with a branch of maxillary (Vb5) have also been recorded. 

The rmmis hyoninndibuhris F//.- -After the separation of the pala- 
tine branch, the ramus hyomandi])ularis (text-fig. 19, hf.) arises from 
the geniculate ganglion (geg.) and runs posteriorly and dorsally to tlie 
stapes {see text-figs. 7a, b. hf,). The first branch given off from the 
geniculate ganglion uniting with the sympathetic fibres of the gasse- 
rian runs posteriorly by the aide of the otic capsule in association with 
the r. hyomandibuiaris. A slender nerve is now given off from the 
r. hyomandibuiaris which running between the MM. depressor mandi- 
bulae and 1. m. posterior enters a canal in the lower jaw as the ramus 
alveolails (chorda tynipani) in association with the r. mandibularis 
intenius V. A bigger third proceeds to innervate tlio M. depressor 
?imndibulae. The main branch, — v. jiigularis runs posteriorly supply- 
ing the muscles in its course. 

In Irhthyophis larva a mentalis externiis, a jugiilaris and a tliird 
branch which divides into mentalis infernus and an alveolaris are des- 
cribed by Korris and Hughes (1918). In the adult, the r. alveolaris 
arises independently. The origin therefore, of the chorda tympani 
fiom the hyomandibular branch in Uraeoiyphhs differs from that in 
IrhthyophiH. In Derhioplns and Herpele (Norris and Hughes 1918), a 
Tammus jugulari^ is described and it innervates llio interiiyohleus and 
constrictor i*olli muscles as in lehthyophin and Umeoiyphhis. Jn Geo- 
irypetes also there is a jugular l)ranch. However, in the descriptions 
of the craniid nerves of Dermophis (Z). me.cicams and I), gregorii) tlio 
fate of the hyomandibular is differently described by de Jager (1939). 
After giving off rhe r. alveolaris, the hyomandibular divides into three 
ramuli ; the fiist innervates the M. depressor mandibulae (M. copha- 
lodorsomaxillaris) while the other two are “ ultimately lost amongst^ 
the brandies of IX and X. No reference .is made to the jugiilaris 
branch. Englehardt (1924) described three branches (Vlllil, VXIb2, 
VIJb3) of the hyomandibular but their destination has been incompletely 
noted as MM. depressor and myloliyoideus. 

The ramus ophthalmicus superfidaUs VII. — ^At the region of the 
differentiation of r. mandibularis V, the fibres of the ramus which in 
its topographical disposition corresponds with what has been described 
as ‘'ophthalmicus superficialis ’’ by Norris and Hughes (1918) can be 
made out in the maxillomandibular part of the gasserian ganglion. 

M 2 
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Anteiioily, ihis nerve is disposed doisally to the maxillary branch 
(PI. V fia. 5. n>cn.) and is located helween the MM. 1. qnadrati and 
1 in niitenoi and inoie anteiiorly between the MM. 1 m. internus and 
1. ni anteiJOT [o^,) It divides into two: the doisal bianeh ends in tlie 
M. 1 in. anteiior while the ventral passes dorsally to the muscle and 
supplies the skin. No motor branch is described by Norris and Hughes 
(1918) and the anastomosis between branch {o'Py) of ophthalmicus pro- 
fundus and ophthalmicus supeificialis VII is also not seen by me. 

The auditory nn^e.— ln lhaeolyphhts posterior to the prefacial com- 
missure, the auditory nerve is met \vith. a part of wliich is in union 
with the fibres of the seventh nerve (text-fig. 19, cq/.). The auditory 
ganglion (aug,) is rather thin and from it ramuli run into the internal 
ear through the bony septum. The number of ramuli may vary 
in the same individual as, e.g., in Ichlhyophh and lhaeotyphlus. it may 
be five or six. In all the Apoda so far examined, the first ramulus 
supplies the utricular part (text-fig. 19, 1) while the remaining inner- 
vate the saccular portion. In Vraeotypliku, the fourth ramulus enters 
the saccular part (see text-fig. 7(7, 4) in the region of the endolymphatic 
foramen which is situated dorsally. Figure le is posterior to the en- 
dolymphatic foramen. Two figures (29(; and 206) are drawn for Der- 
mophis to show two ramuli entering in at the same region to the utri- 



Text-fio. 20 . — JJer mophis (jregoru Boulcngor. 


Two consctuiivo transverse stetioiis jii the auditor; logion : y33. 

t/p., ductus en(lolym}>ha tic us ; foiamcii in the bony septum ; r. hyomandi- 
bulaiis laeialih; 6b., os Ua^ale ; ocu., otie cftpsuJt* ; pm.y paiietal ; sn., stapcMlial ai teiy ; 
*/., stapes ; syw/., .sympathetic nerve ; ?e/., vena eapitis lateralis ; i, ‘?, J., auditoi;^ onhee 
for the utiiculai (1) and haoeular nerves. 

cular and saccular portions (Fig. 20a, i, 2) respectively and further, 
foramen 5 (text-fig. 206, 5) is noticed along with the dorsal endolym- 
phatic foramen. While de Jager (1939) has recorded only four ramuli 
in Dermopkis, I notice five, of which four innervate the saccular por- 
tion. There is one other interesting point in the endolymphatic region 
of the ear of Dmnoflm. There is a foramen (text-fi^. 206, /or.) in tlie 
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septum dorsally to the endolymphatic foramen through which the 
epithelium of the endolynipliatic canal is in contact with the semi- 
circular canal of the internal ear. I am unable to say at present what 
exactly is the significance of this. In Scolecotuor'plius, four or five ramuli 
are noticed. In Boulengeruh, there are again five and the endolym- 
phatic foramen is between the third and fourth. In Siphon ops. Wie- 
dersheiin (1879) recorded only four foramina. 

The CEANIAL NEEVES OE BOULCNGRRUOA and tSUOLEOOMORL^HUb. 

I shall consider the cranial nerves of the two x\frican genera Boulen- 
geyula and Scol€co7no7 phu^ together and remark only on the salient 
features noticed in them. 

The intracranial connexion l^etween the geniculate and the gasse- 
rian ganglia and in the latter the separate existence of ophthalmicus 
profundus and maxillo-maixdibular parts are known in Bouhngei'ula ; 
in Scolecomorplws the two ganglia (trigeminal and facial) are connected 
extracraniallv and the gasserian ganglion is a composite one. 

In Figs. 06 and 6c draxm by de Villiers (1938) for Scolecomor- 
phus. the origin of the trigeminal nerve is clearly shown. However, 

I have not been able to make out a ganglion palatinum in my sec- 
tions of Scoleronmphus. 

The first branch to sepaiate itself off from the gasserian ganglion 
is the ramus mandibularis in Sf^oJecomorpJnt^ and Boulengenda. A 
ramus mandibularis internus enters the lower jaw and uniies with the 
chorda tympani where a fex\ ganglion cells are noticed (Boulcngerula). 
However, de Villiers (1938) denied the existence of a ('horda tympani 
in these two genera. The united brancli supplies the skin and tongue 
muscles in Boulengefula. Peculiarly in Boulengaida a ramius niandi- 
bularis extemus is absent, while in Scolecomorphu^ it is prominently 
present. 

There is a raniulus going to the compressor muscle from the ramus 
maxillaris in both genera: in Boulevgervla, the r. maxilla ris divides 
into a lateral and a larger medial one and fiom the latter tliere is a 
palatine commissure. In Scoleconiorphus, the r. maxillaris sends first 
a palatine commissure and then a small ramulus to innervate the side 
(comparable with the lateral palatine branch) and the principal branch 
becomes ventrally disposed to the maxiUopalatine and proceeds to the 
tentacular region. 

There are only three Inancljos of tlic ophthalmicus profundus in 
Bouhng&nda. The first, running for a short distance in the frontal 
bone supplies the dorsal skin ; a secoml branch running lai^erovcntrally 
and gaining exit through the nasopreniaxilla-maxillopalatine supplies 
the anterior skin. The third or the principal branch is enclosed in the 
nasal portion and distributes itself to the snout. In Scolecomorphm^ 
the first branch passes through the frontal as in Boul&iujenila ; the 
second running dorsaUy to the orbital glands gets exit through the 
prefrontal; a third innervates the lateral and the tentacular region 
after passing through the septomaxiUa, The fourth run nin g by the 
side of the septum passes through the prevomer and premaxilla to the 
snout. The principal branch also innervates the snout. 
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The facial ne)Te,~A bony prefacial commissure is present in both, 
genera. The r. palatinus runs for a short distance in the palatine canal 
in Boulengerula and anteriorly the r. palatinus is situated below the 
ophthalmicus profundus ganglion as in Fig. 8 drawn by de Villiers 
(1936, p. 237) though his labellings ‘ eni ’ and ' bVl " should be read 
as M. retractor tentaculi (instead of eye muscle) and palatinus facialis 
(instead of branch of ophthalmicus profundus) respectively. The 
palatine nerve does not divide into lateral and medial branches but 
however, receives a branch from the r. maxillaris V. De Villiers denied 
the presence of a palatine branch in Boulengerula and in a later paper 
also he (1938, p. 19) recorded that “ The palatine of VII stops short 
at the sensory ganglion of V in all the four sides available for compari- 
son ”, and shew no palatine in Fig. 8 (1936, p. 237) or in Fig. 3 (1938, 
p. 11) and rea£B.rmed this on page 24 (1938) ))y saying that the facial 
has only one branch and, 2 .e.. — ^the hyomandibular. In Scolecomor- 
phus, there is only one maxillo-palatine anastomosis and the undivided 
r. palatinus proceeds through the prevomer to the snout. 

It must be remarked here that no anastomosis between the ophthal- 
micus profundus V and r. palatinus occurs in Scolecomorpkus, though 
the profundus ganglion is not distinct from the gasserian ganglion. 

Kinetism. 

I only review in brief the problem of kinetism in Apoda here. Tlie 
autostylic and mostly monimostylic condition of the cranium noticed 
in Amphibia was considered primarj” by K. Fiirbringer (1901) who 
derived it from a Dipnoan one. Later Versluys (1912) who discovered 
the M. levator quadrati in Apoda described the streptostyly noticed 
among the members of this group os primitive and Luther developed 
this line. The latter author (1914, p. 12) in homologising the M. 1. 
tjuadrati with the M. constrictor dorsalis I of fishes came to the same 
conclusion as Versluys and if however, this condition is derived from 
the monimostylic Urodela, then the presence of M. 1. quadrati becomes 
questionable. 

Edgeworth (1925) after studying a few developmental stages of 
/. glutinosus and a Siphonops larva added that the processus ascendens 
of the quadrate is fused with the orbital cartilage in early stages in 
/. glutinosus and in Siphonops there is a cartilaginous continuity 
between the quadrate and the lateral process of the basal plate ” besides 
mentioning other points of contact between the chondrocraiiiiiiii and 
quadrate. Thus he comes to the conclusion that (p. 237) These phe- 
nomena suggest tliat the streptostylic condition of adult Gymnopbiona 
is not primary, hut secondary to an original monimostylic one. The 
contrary opinion fails to explain the above described structures”. It 
lijis been pointed out by de Beer (1937) in this connexion that the terms 
streptostylism and monimostylibin are applicable to adult and not 
larval crania. Obviously, Edgeworth does not take into consideration 
the observation of Petei*^ (1898) where no processus ascendens connec- 
tion with orbital cartilage is reported. 

^ luciitiozib that hih ojtubryo is ^oujuger tliaa the ou© modelled by Peter 

au<l thorefore if the latter author liad studied the bamc stage as Bdsreworth, it may b© 
fcuroiibed that the eoimection might have beeu discovered. 
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Accordino to Marcus, tlie streptostyly of the Apoda is an ancestral 
acquisition and in this connexion Marcus, Stimmelmayr and Porsch 
(1935. pp. 418. 419) point out : — 

Heute bin ich iiberzeugt, dass dem Chondrocraniuin keine auss- 
clilaggebende Bedeutung fur derartig weitgehende Hypothesen 
zuzusprechen ist, da temporar Verwachsungen vorkoinmen, 
die vvieder gelost wcrden, so dass jeder sich aussuchen kann, 
was er fiir seine Hypothese braucht. 

Hueber (1933) described the kinetisin in the skull of HypogeopMs 
iii detail ndiile pointing out at the same time the primary or secondary 
nature of the stylism has not engaged his attention. It is recorded 
that the two segments, — the Imsal composed of the os Basale and the 
quadrate compiising the other l)ones move on each other ; the skull is, 
therefore, aiuphikinctic. But Luther (1914) and Lakjer (1927) consi- 
der the Apodan skull to be mesokinetic. De Beer (1937) while accept- 
ing that the skull of Ilypogcophk is kinetic in Versluys’s sense and is 
“ capable of certain amount of internal movement although the quad- 
rate is fixed to the squamosal” pointed out that the skull must be 
(‘lassified as monimostylic on Stannius''s scdieme. No doubt llie quad- 
rate is firmly boimd t<') the internal aspect of the squamosal, but is 
certainly capable of some movement and is always separated by a cer- 
tain amount of connective tissue. The quadrate is never fuml with 
squamosal, contrary to whaL de Beer (p. 126) mentions in the cjase of 
Jlypngeopltis. In fact, no Apodan example so far studied is lypically 
monimostylic, all of them being strictly sireptostylic*. Manais, Stim- 
melmayr and Porsch (1935) confirm thi^ v\ hen they say (p. 1-I7) that 
in Hypogvopitis ' Der Schadel ist hvostyj und stroptostyl'. Liilhcr 
(1914) also menl'ions that the movement of iJie (imulrate is consideral)ly 
lessened but is not completely lost. 

Hueber (1933) while mentioning that the connective tissue l)etween 
the bones acts as a cushion during l)urrowing noted however, that since 
the hones are so closely bound the movement l)et.\vcen the bones in a 
streptostylic sense may not be possible thus implying a functional moni- 
mostyly. StJultmtiUer (1936) also note<I that since tlio Apodan ciua.clrabe 
^as united with squamosal (byndesmotically) or pterygoid, it exhibited 
‘‘ sympektische mouimostyly De Villiers (1938) also mentioned 
that no movement was possible l)et\\een (piadralo and s(|u:imosal and 
therefore, the ([uadrate was jnonimostylic. In all these cases, it is diffi- 
cult to say if no movement is possible between Ihe quadrate and squa- 
mosal ; so long iis they are not fused, a e.ertaiii mobility ('an Im‘ evpecjled 
and as Luther remarks it is only a (piestioii of degree. Thu^ a(*cording 
to me, it is correct to assume tliat there is not even functional nioni- 
mostyly and therefore, they are typically streptostylic and kinetic unlike 
what de Beer (1937) shows in his table on page 426. 

According to Hueber (1933) in Hypogeoplm, the movements of the 
quadrate and basal segments are possible at these four points ; 

(1) processus columellaris (processus oticus) of the quadrate and 

the stapes (columella), 

(2) processus oulteifonnis (rostrum) of the os Basale and the pre- 

vomers. 
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(S) processus pterygoideus of tlie quadrate and tlie basipterygoid 
process, and 

(4) os Basale and tlie parietals. 

Of tlie Apodan genera examined by me none possesses all these four 
kinetic points. In IchthyopMs and JJraeotyplilm, the processus ptery- 
goideus of the quadrate and the basipterygoid process are syndesmo- 
tically united ; in Scolecotnorplim, a stapes is wanting and therefore, a 
quadratostapedial articulation is lost though there is a processus oticus ; 
in Dermophis (de Jager), the processus oticus and stapedial proceso 
are united and therefore, the movement is lost. The significance of the 
loss of kinetism is that the Apodan skull is slowly becoming akinetic. 

SOMMARV AND CONCLUSION. 

kSwmnary , — The study of cranial morphology of U raeotyphlus shows 
certain features in which it differs from its South Indian congener Icli- 
thyophis, thereby amply supporting Peters's treatment of XJ raeotyphlus 
as a separate genus. The anterior disposition of the tentacle, the ab- 
sence of an external tentacular fold and the zyuokrotaphic condition of 
the cranium have already been noticed by Peters and other workers. 

The new facts which the present study reveals are largely a set of 
negative features by which U raeotyphlus could be differentiated from 
Ichthyophis and they are : 

(1) The absence of an eminenlia olfactoria in Urcwoiypklm and 

therefore the opening of the secondary nose ('‘ Nebonnase *’) 
more towards the nasal septum. 

(2) The absence of a passage in the stapes of U raeotyphlus for the 

stapedial artery, 

(3) The absence of a buccal branch of facial nerve in U raeotyphlus 

and in the young stage examined, the r. mentalis extornus 
VII and r, mandibularis externus V do not run outside the 
jaw. The origin of the chorda tympani (r. alveola ris VII) 
is different ; while it arises independently from the ganglion 
in Ichthyophis^ it is a branch from the hyomandibular nerve 
in TJraeotypUus. 

(4) The uniform occurrence of an anastomosis between the oph- 

thalmicus profundus ganglion and the r. palatinus facialis 
in Uraeotyphlm, This is an important feature for Norris 
and Hughes describe that in all Gaociliae, on account of the 
distinctness of the profundus ganglion from the rest of the 
gasserian, the palatine anastomosis is transferred from the 
profundus to the maxillary branch. In UraeoiyphliLs, the 
profundus is no doubt a distinct ganglion but possesses both 
palatino-profundus and palatino-maxillary anastomoses. 

(5) The highly abbreviated embryonic and larval periods and the 

appearance of adult characters very eady in larval life if not 
in the embryos of Uraeotypldm. 

(6) The shape of the skuH; triangular in both IcMhyophis and 

VraeotypWm but in the latter the apex is more pointed than 
in Uraeotyphli^. 
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Now, the othex important points in the study of the cranial mor- 
phology of Scolecovioqylius, Bovlengemla, Dennophia, Serpele and Uraeo- 
typhkis mav be recounted : 

(1) In IrhlhyopJm and UraeotypJilus, there is a syndesinotic con- 

nexion between the basipterygoid process and pro(*essus 
pterygoideus of the quadrate. In Scolecomorplim anteiior 
to the palatobasal articulation there is a thick connective 
tissue strand running from the processus ascendens of blie 
quadrate to tiie cartilaginous facet of the ba-siptezygoid 
process ; from the same certilaginous facet arises the M. 
levator matidibulae posterior instead of from the \'entral 
aspect of the piocessus pterygoideus. Thus in Scolecomor- 
pirns, while one kinetic muscle (1. quadrati) is absent, the 
other (1. m. posterior) extendvS between the basipterygoid 
process and the lower jaw instead of between tlie processus 
pterygoideus and the lower jaw. 

(2) In Boulehgerula, the stapedial artery passes through a passage 

in the stapes. 

(3) In Bcdlecomorpbas^ there is a well developed emineiilia olfac- 

toria and Uraeotyphlus and Boulengerula lack it. 

(4) Ichthyophis skulls exhibit both crescentic and circular post- 

frontals ; while in those with crescentic postfrontal, tlie pre- 
frontal and septomaxilla may be separated by the approxi- 
mation of nasal and maxillopalatinc, in those witli circulai' 
postfroutals, tlie prefrontal and septomaxilla are always 
apposed, in U nmiyphlm, the circidar postfrontal charac- 
terises the adult and tlie prefrontal and septomaxilla arc 
always separated, 

(5) The number of acustic foramina range from four to six; in 

Boulengerula, Hcolecomorphus and Derniopltis, it may be 
four or five (de Jager describes only four iu Dennophi^) and 
ill Uraeoiyphlus, it may be five or six. While the stapes 
with its footplate is well developed in Apoda, Scokrotnor- 
phis is the only one to lack it. It is thought (Versluys) 
that the squamoso-quadrato complex transmits vibrations 
to the internal ear through the stapes, in which case Scale- 
couhorphus even with four or five acustic innervation, is 
probably deaf. 

(0) The processus condyloides of the lower jaw is well developed 
in Ichthyophis and Unteotyphlus, feeble in Uerpele, Dmuo- 
phis and Hcolecomorphus and absent from Boulengerula. 

(7) The degenerate eye is hidden under the squamosal in Boulen- 

gerula while in Bcolecomorphus it is dh’eoted towards the 
lower jaw and is not hidden contrary to the descriptions 
of Nieden and de Villiers. 

(8) Eye muscles are absent in Boulengerula and Scolecomorphus. 

In DmmphiSy eye muscles and optic nerve are well devel- 
oped contrary to the observations of de Jager. A M. rectus 
intemus is described in Derinoplm which was denied by 
Norris and Hughes. 
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(9) The double appearance of retractor tentaouli muscle is noticed 

in 1. momchroiis, Derhiophis. Uraeotyphhs and Rouhn- 
gerula. In Scolecomorphus anteriorly the retractor is partly 
inserted into tlie tentacle and partly into the tentacular 
fold. 

(10) There is only genioglossus muscle in the tongue of Hcoleco- 

morphus. IchthyopMs, HypoyeopMs, UraeotypMm, DermopMs, 
Herpele and Boulengemla, 

(11) The intermaxillary glands of Fahrenholz (zwischenkieferchiise) 

are present in Uraeotyphlus and absent from Herpele, Boulen^ 
geii'vla,, Dermophis. Ichfhyophis and Hypogeophis. In tScole- 
comorplms, there is a set of postdental glands and dorsally 
to this, a set of glands resembling very much the dorsal 
glands is seen. Since topographically this resembles the 
intennaxillary of Uraeotyphlus, this has also been called 
intermaxillaiy gland. 

(12) The presence of a Bursa angularis oris in Hcolmimorphus and 

a set of oral glands in Herpele are recorded. 

(13) In Boolecomorphm even though Ihe profundus is not separate 

from the remaining gassei'ian ganglion, there is no profunduS'- 
palatinus anastomosis contrary to the observations of Norris 
and Hughes. 

(I I) A palatinus facialis is prominently proseiii in Boulengemla 
(iontrary to fho descriptions of de Villiers. 

(JT)) The dorsal ol(a(*torv ncMve runs luidisruled for a long (lislaii(‘<‘. 
in the bony <nmal of the sphenethinoid in Bnulcugerula, 

(16) The ramus rnaiidibularis externiis V is absemt as an independent 

m'rve in Hcoletvuiorplius and Boulengemla, 

(17) The ramus mandibularis interiius VII (Crhorda tyinpani) is 

present in Beoleromorphus and Boulengemla contrary tf> the 
findings of <lo Villiers. 

(18) While Laubmann eharacterises the tentacle as a Tastfiihler 

Marcus regards it as a KlopfFuhler ” aiding tlie miiimil 
during burrowing in respiration and olfaction. When the 
anterior nares close up air is led into the olfactory chamber 
through the nasolaerhnal ducts. This explanation is applic- 
able in all those cases where the tentacle is not situated 
directly below the anterior nares but behind it as in Iclithyo- 
phis and Hypogcophis, in Uraeotyphlus the tentacle is 
below the narLs and during the act of burrowhig (if the sur- 
face cryptic life can be described so) when the anterior uaies 
close up the tentacle also cannot function and therefore, no 
air can be led into the ‘‘ Nebennase 

Ootvehmon, — Whether the Apodan skull is primitive anti, therefore, 
bears close resemblance to stegocephalian ancestors or the compactness 
of the cranitim has been acquired secondarily due to a burrowing mode 
of life is a difficult question to answer. Stadtmiiller (1936) mentions 
in this connection that the ossification of the skull depends upon the 
use of the head as a borer, but it has already been pointed out that 
one of the South Indian members, Iclithyophis, is not a typical bur- 
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rower, not digging by the head to lead a subterranean life but lives under 
rotten vegetation where there is sufficient moisture ; this has been called 
a surface cryptic life. According to Cope (1871), Sarasins (1890), 
Gaupp (1895), Peter (1898), Luther (1914), Jaekel (1927), Goodrich 
(1930), Werner (1930-31), Versluys (1931), Edgeworth (1935) and de 
Beer (1937) the stegokrotaphy has been acquired secondarily, in 
discussing this question we have only to look for clues in the morpho- 
logy of bones and not in the internal organs since it is impossible to 
know anything about the soft anatomy of Stegocephalia. 

Marcus and liis students following Broili, have come to the con- 
clusion that the Apoda are the surviving members of Stegocephalia 
having come down to the present times in the tropics on account of 
their cryptic habits. Amongst other features of primitiveness, it is 
suggested that the possession of a periorbital ring of bones and an inter- 
parietal in Hypogeophis recalls the stegocephalian relationship. But 
the occurrence of an interparietal foramen and bone (Huel)er 1933) 
is not accepted l)y other workers (Rtadtmiiller). 

Dc Beer (1937, p. 102) m discussing the evolution of Apoda, remarks 
tlial “ On the other hand, it is noticed that the postfrontal andsiipra- 
lemporal are lacking in Gymnophiona; which they would hardly ])e 
if these forms were primitive, since these bones are regularly jjresenii 
ill reptiles. The complete roofing in Gymnophiona is therefore pro- 
l)ably secondarily developed in connexion with the burrowing habit.'’’ 
Jt is only the supratomporal lhatis lacking in 4\.po(ia and Ihe postfrontal 
is noticed in the two genera Ichthyoplm and Uramlyphlns. Probably 
the supratemporal has been merged in tlie adja(‘ent bones and su(*h 
consolidation is not uncommon amongst Apodau examples. 

Boas (J911) found fossae in the Apodau skuJl and ('ompared them 
witli similar ones in Stegocephalia. According U> him. the posterior 
temporal fossa is lost on account of the fusion of the '' temporal roof 
and paroccipital pari, while a pteroccipital gap (seen above and below 
the stapes when viewed from behind) and lower temporal fossa are 
present. Thus while tlie presence of a perior]>ital ring of bones and 
fossae point towards stegocephalian ancestry, ilio al>senre of a separate 
supratemporal weights against it. 

It is interesting to note that the possession <^f kiuetism throws 
light on the evolution of these forms. De Beer (1937, p. 427) points 
out that the very wide distribution among vertebrates of the basip- 
terygoid process as an articulating facet against which the pterygoid 
bone can move, points towards the kinetic condition as being the pri- 
mitive one for the bony skull.” Thus the Apodan skull being typi- 
cally kinetic, is necessarily primitive. Further de Beer (1937, p. 198) 
infers that The importance of this case of kinetism is that it is asso- 
ciated with a completely roofed skull, thus showing that there is no 
intrinsic improbability in the view that the Stegocephalia may have 
been kinetic.” The kinetic possibility has already been observed by 
workers in Stegocephalia (St^tmuller, 1936, p. 687). With reference 
to Apoda, this may mean that the roofed slaill possesses kinetic points 
all of which have been acquired from a stegocephalian ancestor or even 
though the roofing is secondarily developed due to cryptic habits, yet 
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the kinetism is retained and therefore tlie smiilar stegocephalian skull 
may also have been kinetic, the latter view put forward by the adhe- 
rents of the secondary consolidation theory. This naturally leads us 
to conclude that the kinetism is an ancestral ac(.|uisition provided it 
has not arisen de mvo in Apoda. Similarly the temporal fossae referreil 
to above. 

While the Apoda show these three primitive characters, ci*:., the 
possession of periorbital ring of bones, fossae and kinetism, it must 
also be noted that the cryptic habit is resulting towards greater con- 
solidation of the roofing bones ; the foruiation of a composite uaso- 
preinaxilla-maxillopalatine in Botilengenda may be eitetl as an instance. 
Further, the gradual loss of kinetism is also attributable to it. In 
Ichfliyophis and Uracotyphhis, the basipterygoid articulation is lost 
and is s)mdesniotic ; in Scolecomorphns the quadrato-stapedial arti- 
culation is lost since the stapes has disappeared. While one kinetic 
muscle (1. quadrati) is absent in this, the other (M. 1. m. posterior) has 
changed its point of origin. The quadrate in all these is so firmly bound 
with the squamosal that the movement between the two is considerably 
lessened thereby heralding a monimostyly. In other words the pri- 
mitive Apoda are gradually evolving from a kinetic to an akinetic con- 
dition. 
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EXPLlNmON OE PLITE IV 

'^kull of UxteotyphhU) nmayam Seshachar 

FiCr 1 — Doml aspect • X 9 
Pic< 2 — Vential aspect X 9 
Pig 3— Postenoi aspect x 9. 
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num , fop ^ , foramcu loi branch of ophthaimicu'4 profundus Y foi foiamen ovale , 
fpf , toramen for lateral palatmu^^ faoiahs branch gap , fossa between squamosal and 
paneial nida , mtcidental aiea Iff, lovti temponl iossa wap, maxiUopalstme , 
wpc , mcdiopaUtmal cavity n nasal , o6 , ob Basale , oc 7 otic tapbule 0 / , oibit, 
pa pioccbsub ascendens , pa; , panctal , pa6 paiasphcnoid portion of os Basalc , pm , 
prerna’’ ilia , pog' pi oc t ssus oticus of quadrate ppf processus ptei3^i3foideus pif pre- 
frontal pt, ptcn;:oid ptc ptcioccipital ca\itv, pff, posfcfiontal, pv pievomex, 
q , quadrate , ? , paxasphcnoidaJ rostrum of os Basalo m , side of ersmum , swi , septo- 
maxilla sp , stapedial process , ^ph , sphenethiuoid , bg , squamosil , it , stipes 
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EXPLMATION OF PLATE V. 

Fig. 1. — ^Tiansverse section of Scoleoomorphns tdugumensis Barbour & 
Loveridge in tte region of eye : X ca. 19. 

Fig. 2,— Longitudinal section of the tongue of Icikthyophis glulinoi^us 
(Linn.): X44J. 

Fig, 3.— Transverse section of the tongue of Ichthyophis nmochrons 
(Bleek); xca. 14, 

Fig. 4. — ^Transverse section of the head of Seoiecoworph/us nlvyumenm 
Barbour & Loveridge in the eminentia region : xm. 16. 

Fig. 5. — ^Transverse section of Uraeotyphhs mrayam Seshachar in the 
ophthabiiicus profundus region : xca. 63. 
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bnlaiis V ; max*^ r. maxUlans V ; mgh, M. geniohyoidens ; wg/,, M, gonioglosKus ; mm,i 
M* intermandibularis ; nasal gland ; nn., “ Nobonnase *’ ; ob,, os Basalc ; og„ orbital 
gland ; o2g., opening of lUigual gland ; op,, r. ophthalmicus profundus V ; opdg,, opening 
of postdental gto(i j os., r. ophthalmicus suporficialis VII ; pdg,f posldcntal gland ; p/., 
r, palatinus facialis ; pp., pharyngeal gland ; pf., pterygoid bone ; g., (piadratt^ ; s<»., 
stratified epithelium ; slg.^ sublingual gland ; «g., squamosal ; sp., syndosmotic conneo- 
tion ; vcL, vena capi^ lateralis ; o^cpc,f branon of r. mandibularis V to “ Gaput pre* 
orbitale"’ and M. compressor orbitalis; Fg^s., branch of r. mandibularis V to lateral 
skin ; V branch of r. mandibularis V to M. levator mandibulae cxternus. 








EXPLANATION OP PLATE VI 

Fiq- 1 — ^Tiansverse section of Uioeolyphlyb miayam Seshachar in the 
lingual legion X 15 

FiCr 2 — Transveise section of the lower ]aw of TJ toteoiypJilm namyam 
Seshacha^ yea 13 

Fig. 3 — ^Transverse section in the choanal region of Dermophs giegom 
Boulgr X 15 

Fig 4 — Transverse section of the tongue of Heipeh ochrocephala 
(Cope) Xca 14 

Fig. 6 — Transverse section in the region of eye of Dermophis 
giegoTVb Boulgr x36 

Fig 6 — Transveise section in Ihe region of eye of UraeotypUu^ 
mrayam Seshachai v 15 

Fig 7 — Transverse section in Ibe region of tongue of Boulengeruh 
hoykiigei % Tormer X 24 

hi , blood \css( 1 , cK choana , chg clioan il £?land ci , united lamx wandibulaiis 
inttmusA and MI ew o^e muscle ^ndg jntddcntalKlftuds of the upper jaw, indy ^ 
interdental glands of the loTvcr la^v Ig Jinjju il gland , U lateial poition of ihe tongue , 
me Meckel s cartilage , mgh M gcmoh>oidcub , mgl , M gemoglossus , mm intei- 
mandibularia mrt retractor tcntaculi og , oibital gland, on optic nerve , pde, 
pseudodentar\ , pdg , postdental gland pg phai'^ngeal gland , m , M lectus medialis , 
alg , subbngual gland 
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A NEW GENUS OF SCHIZOTHORACINE FISHES FROM TRAVAN- 
CORE, SOUTH INDIA. 

ByB. SuNDARA Raj, Diwan Bahadur, M.A., Ph,D, (Liverpool). 

(Plate VH) 

Tn this paper a new genus of the Schizothoracine fishes is described 
from the Periyar Lake, which is an immense irrigation reservoir formed 
by the damming of the Periyar River, the largest and most important 
of the rivers of Travancore. It lies at an elevation of 2,709 feet above 
mean sea level. The Periyar rises in the Shivagiri Forest, on the Carda- 
mom Hills, which form the north-eastern slope of the Western Ghats 
in Travancore, approximately in Lat. 9° 10' N. and Long. 77° 17' E. 
After a course of 10 miles in a northerly direction to Lat. 9° 31' N. the 
river turns due west and flows over a sandy bed for a few miles to Peer- 
made (Pirmed). It then resumes a northerly direction gradually 
trending westwards, and eventually crossing the Ghats reaches the sea 
near Cochin. The Periyar Dam is situated in its short east to west 
reach about 8 miles east of Peermade. The Lake at full supply level 
has a water spread of 232*80 square miles and a maximum depth of 
176 feet. Tlie discharge at the Dam is stated to be equal to half the 
average flow of Niagara. The Lake is surrounded by an impenetrable, 
evergreen tropical forest. The average rainfall in Peermade is 198*4 
inches annually ; it is the highest in all Travancore. 

This is the first record^ of a species of Schizothoracinae from the 
Tropics. Tlie absence of this subfamily south of the Himalayas and the 
. striking differences between the new genus and all the other known 
genera of Schizothoraeinae might lead one to suspect that the South 
Indian fish is probably not a member of that subfamily. But the shoath 
of enlarged scales covering the vent and the base of the anal fin, which 
is the characteristic feature of that subfamily, and the serrated dorsal 
spine, tlie short anal fin and the general form of the fish prove that it is 
a true Schizothoracine species. The opinion of two leading ichthyo- 
logists, Professors L. F. dc Beaufort and L. S. Berg, who were consult- 
ed, is quite definite. The latter, who is a specialist in the group and 
who examined a specimen, states : 

-Tlu* (’ypriiioid, an you correctly wialc, undoubtedly to the Hcluzoihora- 

cina(^ ah ih demonatratc<l l)y the prt*sen.oe of a scaly sheath at the haw of the anal hn and 
at the anal openings by its serrated dorsal spine and short anal nn : but it dim*^ from all 
the known Schizothoraeinae in its peculiar healing and from a lateral line forming a 
curve on the podunole. The intestine is rather short and the jwntoneupi brown (no t 
black). As far as 1 can judge this genuh has affinity neither with C^rmoH nor wm 
SeaphUOan, lioth those genera having no scaly sheath at the anal base. It u remotely 
allied to Sehitopygopaia." 

1 Dr. Hora iaa called my attention to a record in 1936 of an unidentMed speoimm 
of Ptudiobarbva from Hyderabad State (Deccan) in the Jom. O»mmM Umver^t/ m, 
p. 37 The occurrence of PtyoiOarim in lOains is so improbaWe iAat the identifieafaon 
m open to serious doubt. Several enquiries made haw riot soece^ed in either 
iuaomg th" specimen or verififng the ideniafication up to Qie tame gomg to press. 
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Lepidopygc^sisi gen. nov. 

The new genus Lepidopygopsis is created to receive the South Indian 
form which difiers from the rest of the Schizothoraoinae in having a 
decurved lateral line on the caudal peduncle and in the arrangement 
and character of its scales and their number along the lateral line. It 
bears some resemblance to the genus Schizopygopbis Sieindachner, 
from which it is readily distinguished by the presence of scales on the 
caudal portion of the body, a coarsely denticulated dorsal spine, four 
barbels and triserial pharyngeal teeth. 

Genotype^ — Lepidopygopsis typus, gen. et sp. nov 

Lepidopygopsis typus, gen. et sp. nov. 

(Plate VII, figs. 1-4.) 

IjocoI name : “ Brahmana Kendai ” (Tamil) 

B. iii ; D. 4/7 ; A. 3/5 ; V. 2/8 ; P. 1/14 (l/13)i ; C. 19 ; L. 1. 64-58 
(54-60)+2 ; gffl rakers 12 (10-12) ; Vert. 38. 

The body is elongate and compressed. Its greatest depth, which is 
below the commencement of the dorsal fin, is contained 4-26 (41 -4-66) 
times in the standard length. The dorsal profile ascends obliquely 
from the snout to the base of the dorsal fin almost in a straight line, 
whence it descends more gently also in a straight line to the base of the 
caudal fin. The ventral profie is curved up to the base of the anal 
fin but runs tnore or less straight along the caudal peduncle. The cau- 
dal peduncle is more than twice as long as broad at its narrowest part. 
The head is comcal, moderately large and somewhat compressed ; its 
length is contained 9*4 (4*4-4*9) times in the standard length ; its 
width 1*7 (1*8-2) times and its height 1*4 times in its own length. 

The eyes, which are moderately large, round and almost lateral in 
position, are situated more or less in the anterior half of the head. The 
diameter of the eye is contained 4*4 (2*8-4‘4) times m the length of the 
head. The eyes are proportionately large in the young. The iater- 
orbital space is curved and is 1*8 (1-1*8) times the diameter of the eye. 

The anterior and posterior nasal apertures are close together and are 
situated dorsally on either side of the snout midway between the tip of 
the snout and the anterior margin of the eye. 

The snout, which is 1*25 (1*2-1*26) times as broad as long, is swollen, 
blxmtly rounded, and overhangs the mouth. Its anterior border is 
sharp and entire and forms a deep rostral fold with small lateral lobes 
(PL VII, fig. 3). The large preorbitals extend on either side of the 
snout and end anteriorly in rounded, vertical borders concealing the 
lateral lobes of the snout. In one of the paratypes there are pearl 
organs on the snout. Two small rostral and two maxillary barbels are 
present ; these are subequal, each measuring hardly 1*25 (1*12-1*26) of 
the diameter df the eye. The rostral barbels arise from the lateral lobes 
of the snout and the maxill a ry barbels are at the comers of the mouth. 


^ ^ desonptioii the scale counts and measnrenients of the holotype, which is 
largest complete specimen collected, are given; these are followed wi4in brackets 
by the range of variation, if any, shown by the parai^jrpes. 
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The month is inferior, moderately broad and transverse, but curved 
at the angles. Its cleft is shallow and nearly horizontal. The jaws 
are feebly protractile. The concealed maxillary does not reach below 
the anterior border of the eve (it does so in the young). The upper lip, 
which is thill and loosely invests the upper jaw, is continuous with the 
lower lip, which is developed only laterally at the curved corners of the 
mouth. The postlabial groove is broadly interrupted medially. The 
lower ]aw is covered internally by the thin deciduous horny covering 
with a ahaip anterior edge. 

The gill opening ls wide. It starts dorsally on a level with the upper 
border ol the eye and extends forward ventrally to below the posterior 
margin of the preopercle. The gill membranes are confluent with the 
skin ot the isthmus. Tlie 10 to 12 short and pointed gill rakers are 
often curved and are hardly \ as long as the gill filaments which mea- 
sure half the diameter of the eye. The pseudobranchae are well 
developed and are provided with filaments. 

The pharyngeal teeth (PI. VTI, fig. 4) are pointed and hooked and 
are in three rows 4-5.3.2 — ^2.3.4-5. The anterior edentulous process 
of the pharyngeal is about I as long as the posterior, and the pitted sur- 
face is moderately broad. 

The alimentary canal is short, about 2*3 times as long as the standard 
length of the fisli. The stomach contents in the specimen dissected 
consisted of insects, Crustacea, diatoms and vegetable matter. The 
air bladder is of the usual Cyprinoid type and occupies almost the whole 
length of the body cavity. The peritoneum is brown in colour. 

The scales arc thin, cycloid, imbricate, and firmly adherent ; their 
greatest diameter being that of the eye. There are no scales on the 
head, and only a few on the anterior part of the body consisting of a 



SoaloB of Lepidopygopsis fypus, gon. et sp. nov. 
a. Prom Bcapalar region; XlOJ; 6. From lateral lino: xlOJ; e* Prom caudal 
peduncle: XlOJ. 
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patci on the scapular region extending as far as the 6th scale on the 
lateral line, a few scattered scales on the base of the dorsal spine, a conti- 
nuous row of enlarged scales along the lateral line and another along 
the midventral line starting from the base of the ventral fins. This 
latter at the end of the ventral fins constitutes a row of elongated tile- 
like scales forming a sheath to the vent and the base of the anal fin. 
The caudal portion of the body behind the dorsal and ventral fins is 
completely covered by an even, longitudinal series of scales. There are 
2G rows of scales round the caudal peduncle and 54-58 on the lateral 
line, with two more on the base of the caudal fin. The scales are oval, 
broader than long in the scapular region, more or less rounded on th<* 
caudal peduncle and elongate in the anal sheath. A typical scale from 
the scapular region is oval and has a broad gently convex base, rounded 
sides with obsolescent basilateral angles and an obtusely pointed apex. 
The focus is basal in position. Numerous fine circuli cover the wliolc 
scale. They are circular and are packed closely at the base, and 
more distinctly spaced and somewhat indistinct on the apical field. 
Unlike other Schizothoracinae only apical radii, about 128 in number, 
are present. They are fine, weak, and more or less parallel lines run- 
ning up and causing the apical margin to be crenulate. Only a few radii 
reach the nucleus. 

The lateral line is complete and decurved. It runs concurrently 
with the ventral profile as far as the middle of the caudal peduncle and 
thence in a straight line along the inidlateral line of the l)ody to the base 
of the caudal fin. The curvature of the lateral line on the caudal 
peduncle is a feature peculiar to this genus. 

The dorsal fin is short and is situated opposite the ventral fin. The 
length of its base equals the lengtli of the head without the snout. 
Its origin is closer to the tip of the snout than to the base of the caudal 
fin. Its free margin is concave. The last undivided dorsal ray, which 
is almost as high as the body, is osseous, stout, and strongly denticulated 
along the two sides of its posterior- margin. When depressed the first 
branched ray, which is the longest, reaches well beyond the tips of the 
last ray and almost half way to the base of the caudal fin. The anal 
fin is also short ; its base is only 0-75 as long as that of the dorsal fin, 
and has an obtusely straight free margin. It is inserted about midway 
between the bases of the ventral and caudal fins. The anal fin is shorter 
in young specimens. The pectoral fin is roughly falciform, nearly as 
long as the head (shorter in the young), and when depressed reaches 
three-quarters of the way to the base of the ventral fin which originates 
about midway between the bases of the pectoral and anal fins. The 
ventral fin has a slightly concave free margin and is shorter than the 
pectoral fin. When depressed it reaches about three-fourths of the way 
to the anal fin. The caudal fin is as long as the distance between the 
bases of the ventral and anal fins, and is deeply forked with subequal 
pointed lobes. 

The anus is situated on a short papilla. 

In fresh specimens the back is olive brown and tlie sides and ventral 
surface of the head and body silver 5 ^ the dorsal, the caudal, and the 
distal half of the anal fin olive green. The terminal half of the dorsal 
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fin has a broad, indistinct dusky band. The caudal lobes and the ante- 
rior maigin of the anal fin aie dusky. The pectoral and ventral fins are 
hyaline. The iris is silvery. 

Behitionshijjs . — The exact position of the new genus among the known 
genera ol the subfamily Schizothoracinae is somewhat obscure. It differs 
from the rest of th(^ subfamily and approaches the Cyprininae more 
closely than any other genus of the Schizothoracinae in the absence of 
the basal radii on the scales, and in having fewer scales along the lateral 
line, which is decurved on the caudal peduncle. While in the character 
and numl)or of rows of its pharyngeal teeth and in having the caudal 
portion of its body completely covered by imbricate scales it shows 
primitive characters ; in the loss of scales on the anterior portion ol 
its body it is specialised. Thus it seems to occupy an intermediate 
position between the primitive genera Patalylognathus and Schizothorax 
and the specialised genera Mizopygopsih, OymnocyptiH, etc. 

The new genus and species arc described from 13 specimens collected 
in 1936 and half a dozen collected in 1939 from the Periyar Lake. The 
largest specimen measuring 170 millimetres in standard length has been 
selected as the holotype. 

Holoiype. — F]3510/i , Zoological Survey of India {Indian Museum), 
Calcutta, from tlie Periyar Ijake, Travancore. 

Mmsumnenh in miUimelres. 
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13 

Zoogeogiafhml Rmarks.— The 

o<*ourrence 

SO far south 

in tropical 


India of n aolitatj’ Schizothoracine genus related to Sehizopygopm of 
the Indus and Oxus Kivprs to the north-west of India extends the 
known distribution of the Schizothoraoinae very considerably. In 
the present state of our knowledge of Indian freshwater fish it is also 
one of the very remarkable instances of discontinuous distribution. 
A possible explanation for the presence of this trans-Himalayan fish on 
South Indian Hills is not however far to seek. 

According to JordanS while trout and white-fish in Canada and New 
England travel freely from one rivet basin to another by descending to 


> Jordan, S., FMct, p, 121 (lomlon: 1925). 
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the lower reaches or the sea, such a passage of a mountain fish under 
existing climatic conditions is quite impossible further south, for ins- 
tance, from the Potomac to the James, in Virginia. The conditions in 
the north, however, show that such a transfer is possible and will occur, 
provided climatic conditions favour it at any time. It is generally 
presumed that the glacial age at the close of the tertiary era in the Nor- 
thern Hemisphere explains the occurrence of isolated Arctic types in 
the Lakes of Canada, Sweden, Pinland, and in the Gulf of Bothnia, 
though a direct water communication is postulated. Whether penin- 
sular India was subject to Pleistocene glaciation is doubtful, but geolo- 
gists consider that sufficient evidence exists in the hilltop flora and 
famia of the glacial cold of the north being felt on the plains of India^. 

W. T. Blanford, Medlieott and Oldham® state : 

“ On several isolated Hill ranges such as Nilgiris, Anainalai, Rhevaioys and otluM 
isolated plateaux in Southern India, and on the mountains of Oeylou, there is found a 
temperate fauna and flora, which does not exist in the low plains ot Southern India, but 
is closely allied to the temperate fauna and flora of the Himalayas, the Assam range 
(Garo, Khasi and Naga Hills), the Mountains of Malay Peninsula and of Java 

““ The animals inhabiting the Peninsular and Singalese hills belong, for the moht 
part, to species distinct from those found in tho Himalaya and Assam ranges. In some 

cases even genera are peculiar to the hills of Ceylon, and South India Theio are, 

however, numerous plants and a few animals inhabiting the hills of Southern India and 
Ceylon, which are identical with Himalayan and Assamese hill forms, but which are 
unknown throughout the plains of India.'* 

After discussing various agencies which might have effected such a 
distribution, the authors conclude, “ The only remaining theory, to 
account for the existence of the same species of animals and plants on 
the Himalayas and the hills of Southern India, is depression of tempera- 
ture." 

The occurrence, therefore, of this Himalayan and trans-Himalayan 
subfamily of fish in the Travancore Hills is in line with that of other 
northern types, such as the Nilgiri wild goat, and is explained by the 
glacial cold which rendered such a dispersal possible. 

I wish to express here my great indebtedness to Dr. Baini Prashad 
and Dr. S. L. Hora of the ^logical Survey of India for their help in 
connection with this work. The illustrations were prepared under the 
supervision of Dr. Hora by Bahn B. N. Bagchi. 


* Wadia, J>* N,, Geology of India, pp. 242-246 (London : 1919). 

^ Hedlicotii, M. A. and Blanford, W, T., A Manual of the Geology of India, 2nd ed. 
(Revised by R. B. Oldham), pp, 13-16 (Cidoutta : 1893). 



EXPLANATION OE PLATE VIL 

Ijepidopygopm iypus, geii. ct sp, nov. 

Fig. L —Lateral view of the holotype: Xg. 

Fia. 2.— Dorsal view of head : a1 iV 
Fi(5. Ij.—Vcntral view of head: Xlff. 

Fia. 4,— Pharyngeal bones and tooth of a paratype : X9§. 





ON THE NATURAL HISTORY OF KOWALA THORACATA CUV. & 
VAL., WITH SPECIAL REFERENCE TO ITS GONADS AND EGGS.‘ 

By D. W. Devanbsan, M.A., D.I.G., PI 1 .D. {London), and V. John, 
B.A., Fisheries Bedion, Department of Industries and Oomme/rce, 
Madras. 

The beautiful sardine Kowala (Imacaia Cuv. & Val. yields an import- 
ant seasonal fishery on the west coast of India, and has consequentlv 
been one of the subjects of study in the Marine Biological Station, West 
Hill, Calicut, since 1930. The species was fii-st described by Cuvier 
and Valenciennes® under two names Kowala ihoracala and Meletta We, 
but Regan® has shown that the two names refer to the same species for 
which he selected the name Kou'ala thoiacata presumably on the basis 
of its page priority. Regan gives the range of distribution of this fish 
as “ Kurrachce to New Guinea ”, while according to Fowler^ Ghtpeoi- 
des Ule is found from “ Western India to East Indies and Tahiti 

The fishery of tliis sardine commences on the West Coast in July 
and lasts till March. According to the statistics collected by the De- 
partment of Fisheries, Madras, on an average about 10,000 maunds 
valued at Hs. 17,000 ai-e caught annually from the Malabar and South 
Kanara coasts. It is mostly consumed fresh, but the surplus in the case 
of heavy catches is salted and dried. 

Food.—Koweda tlmacata foods on plankton. The following organ- 
isms have been found in its stomach-contents ; 

I. — Zooplankton.- -{1) 0o])epo<lb consisting chiefly of Paracedmm 
sp., Acartia sp., Oilhona sp., (2) Emdne sp., (3) Crab-Zoea, (4) Larval 
bivalves, and (5) Fish-eggs. 

II. PhytopUinl'toH. — (I) Species of Gosdnodisom, such as G. jone- 
sianus, G, gigas var. dioramnia, and C. ocukus-widis, (2) Fragilaria sp., 
(3) Glmtooeras lorenziamm, (4) Tftallasiothrix niizscMoides, (6) Gera- 
tium massiUense, (6) Peiidinmn depressmi and P. ovatum, (7) Tintm- 
m/s sp., (8) Dinophysis homunculus, and (9) BidMpMa sp. 

Eowoda thoracata appears to be destructive to fish-eggs and in one 
instance its food was found to consist mainly of e^ of the South Indian 
mackerel, filco»«6r«fs niicrolepulolus. It is very likely that it follows 
spawning shoals of fish and feeds on their eggs. This may be responsible 
for the. natural fluctuations in the abundance of the fishes on whose 
eggs it feeds. 

Size, Maturity and S 2 )awning Specimens ranging from 

60 mm. to 120 mm. in length have been collected. Day® mentions 
that the species attains “ about 4 inches in length Young speci- 
mens less than 60 Tutn- have not been found in the commercial catches. 


^ Published with poi mission ot the Dirootoi of Xndustrios, Madras. 

*Cuvier> G. and Valencionnos, A., Biei* Poisa. XX, p. 378 (1847). 

5* Regan, 0. T. Ann. Mag. Nat. Hht. (9) X, p. 688 (1922)_. 

* Powler, H. W., The Pishes of Oceania, Mem. Beimice P. Bishop Mub. X, p. 31 (1928). 

* Bay, P., PisheB of India, pp. 638, 639, pi, cladi, fig. 1 (1878). 
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Fish measuring 100-110 mm. formed the bulk of the specimens 
sampled and examined. Sexual niatuiity is attained when the fish 
reach a length of about 90 mm. 

Specimens partly or fully spent were seen in February 1930. In 
December 1938, female specimens with fuUy mature transparent ova 
were obtained. It may, therefore, be mferred that spawning season 
of this sardine roughly ranges between the months of November and 
February. 

Reproductive organs and eggs . — The left ovary and the left testis only 
are functional. The right ovary and the right testis are vestigial, as 
sections sliowed neither oogonia nor spermatogonia respectively. One 
would expect this character to be included among the generic characters 
of the genus Kowah, but the fad that it has uot been done indicates 
that this has uot been noticed pieviously. A. smistrorse emphasis in 
the organisation of animals is found in other groups as well, as for ins- 
tance, in the suivival and development of the organs on the left side 
of the Eebinoderm larvae, the functioning of the left ovary and oviduct 
in Aves, and the functioning of tJie left ovary in Monotremes. In the 
last two eases the males are not affected, whereas in Kovcala titoracata 
both sexes are affected. This phenomenon of sinistrorse emphasis 
coupled with the dexteratrophy either in one sex or in both sexes is uot 
easy to explain. \Vliat factors wei’e instrumental in the organs of one 
side in the ancestors of a bilaterally symmetrical animal becoming re- 
duced and those of the other better dcvelopeil, and why should the left 
liave got the stress and not the right I These are problems for the ani- 
mal physiologists and embryologists. 

On Ist December, 1938, female specimens with mature transparent 
ova occmi'ed in the catches. Artificial fertilisation resulted in the 
formation of the vitelline membrane indicating perhaps fertilisation. 
The fertilised egg is a typical clupeoid egg with vacuolated yolk and a 
large space between the egg-proper and the vitelline membrane. A 
number of yellow oil-globules are found in each egg, the number varying 
from four to eight. The entii’e egg including the perivitelline space 
measure about 0*8 mm. in diameter. The number of eggs on an average 
in a ripe female is about 8,000 wdiich is a comparatively low figure for 
a clupeid. Even making allowance Cor the atrophy of the right ovary, 
the fecundity of this sardine is low wJien compared with that of the 
herring (Glupea harengm) ami the pilchartl {Clupea pilchardus) which 
lay about 30,000 and 60,000 eggs respectively. 



A NEW GENUS AND SPECIES OF NEMATODES PARASITIC IN A 
“PIKA" FROM AFGHANISTAN. 


By S. A. Akhtar. Piofeshot of Biology. Faeuhy of Med ichee. Kahil. 

A specimen of a lodent locally known as “pika’’ (Ochofona sp.) cap- 
tured from a hill near Suichashma (a village at the source of Kabul 
river and about 60 miles south west of the city) was on dissection found 
to be heavily infected with small white nematode worms in its large in- 
testine. 

The woims belong to the family Oxyuridae Cobbold, 1864; and 
the subfamily Oxyuiinae Hail, 1916. They exhibit affinities with the 
genus Dematoxyif Schneider, 1866 ; in having an oesophageal bulb, 
caudal alae in males and in the form of tail in the females and the shape 
of the eggs. They also resemble to some extent the genus Protozoo- 
phaga Travassos, 1923, in having a circumoral membrane supported 
by cephalic papillae. They, however, differ markedly from both the 
genera in the mouth being surrounded by six distinct, small, bilobed 
lips and in the absence of cervical alae, valvular apparatus and the wide 
oesophageal cavity. There are neither comb-like crests on the ven- 
tral surface nor a terminal process in the males. These differences are 
of sufficient importance for the creation of a new genus Labiostomum 
for these wonns, which appears to be intermediate between the genera 
Dematoxijs and Protozoophaga referred to above. 

Labiostomum, gen. nov. 

Mouth hexagonal, surroundetl by six bilobed lips, each supported 
by chitinous bars ; cuticle of the head region inflated all round to form 
a well-defined cephalic bulb, supported by many cephalic papillae ; 
oesophagus long, club-shaped, followed by a bulb, separated from the 
rest by a constriction, and without a valvular apparatus. Male : tail 
short, ending in a blunt point ; caudal alae long and narrow, with a num- 
ber of papillae close to the anus ; spicule short, lightly cbitinised ; guber- 
naculum absent. Female: tail long, gradually tapering; vulva in 
front of the middle of the body ; oviparous : eggs asjTnmetrical with 
rugose shells, and a plug at one pole. 

Genotype. —Labioitoimwi nuinn. gen. et sp. nov. 

Labiostomum naimi^ gen. et sp. nov. 

Body ih cylindrical, finely striated transversely and with lateral 
alae. The cuticle of the head region is inflated to form a well-defined 
cephalic bulb, supported by about six cephalic papillae. Mouth hexa- 
gonal, surrounded by six small, conical and bilobed lips, each of which 
is supported by four chitinous bars, two placed laterally and two medially 


^ The speoies is naiuod after H. E. Sardar Mohd. STaim Khan, Minister of Education, 
Afghanistan. 
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necn e^ich otliei Bmcal cavity piei&ent , ue-sophap^Ub club-shaped 
with a dibimct pobtenor bulb, separated from the lest bv a constric- 
tiorx. riie bulb is without a valvulai apparatus, . ad the intestine is 
bmiple and stiaighr The neive iinir is situated a little above the ter- 
nuiiatiou of the i ephahc balb oi near the beginninsc of the narrow lateial 
Jae. 



To\t-lic; 1 . — Labiosfoimim nauni^ gen. ct bp. nov. 

u Alltel 101 e\tiemitj of female, lateial iieiv ; 6 . Anteiior extiemity of l<male, 
iateial iievt, moie enlaiced; t. Head, fiont view; d. Mouth, front iie'W, 
diagianiinatic. 

ehitinoub bai ; I , ledge ; fp., hp. 

The male is smaller than the female ; it is 3-397 mm. long and 0*283 
mm. thick. The diameter of the cephalic bulb is 0-246 mm. The length 
of the vestibule is 0-020 mm. and that of the oesophagus 0-832 mm. 
The posterior bulb is 0-150 mm. in length and 0-130 mm. in diameter. 
The leneth of the tad is 0-436 mm. The tail is short, alate and incurved ; 
it ends in a blunt point. The caudal alae are long and narrow. The 
^loide IS short and lightly chitinised, it is 0-067 mm. long. The guber- 
naculum is absent. The caudal pap^e are grouped in the vicinity of 
the cloaca where the cuticle is somewhat thicker. There are about 
eleven paurs of caudal papillae with the following arrangement : — ^Five 
pairs pre-anal, three pairs ventral and two pairs lateral ; three pairs 
adanal. situated rather laterally ; and three pairs post-anal, one pair 
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lateral and two pairs ventral. The papillae of the third pre-anal pair 
And the first post-anal pair are larger than others. 



Text-Fig. 2. — Lahmtormm naimi, gen. et sp. nov. 

a. Posterior extremity of male, ventral view ; 6. Posterior extremity of male, 
lateral view; c. Posterior extremity of female, lateral view; d. Egg. 

The female is 14*960 mm. long and 0*445 mm. thick. The cephalic 
hnlb is 0*290 mm. in diameter. Narrow lateral alae extend posteriorly 
to the level of anus. The vestibule is 0*025 mm., and the oesophagus 
1*333 mm. long. The posterior bulb is 0*183 mm. long and 0*143 
mm. thick. The vulva is prominent and situated at a distance of 6*867 
mm. &om the anterior end of the body. The tail is long and ends into 
A diort blunt cone. Its length is 1*240 mm. The eggs are asymme- 
trical with rugose shells and a plug at one pole, measuring 0*090 x 0*043 
mm. 

Type-specmen.—No. W 3443/1, Zoological Survey of India {Ini. 
Mus^, Calcutta. 




HOMALOPTERID FISHES FROM PENINSULAR INDIA. 


By Sunder Lal Hora, D.8c., F.R.S.E., F.N.I., Assistant Superin- 
tendent, Zoological Swvey of India, Ccdcvitta. 

(Plate VIII.) 

In 1920^, attention was directed to the great confusion that prevailed 
in the taxonomy of the Indian species of the family Homalopteri- 
dae, and three distinct genera were recognised on the basis of the form 
of the pectoral hns and head, the nature of the lips and barbels, the gene- 
ral shape of the body and the number of rays m the pectoral fins. For 
the species found m Pemnsular India, a new genus Bhavanm was pro- 
posed but unfortunately at that time no attention was paid to the nature 
of its gill-opemngs, which in Bhamnia are restricted above the bases 
of the pectorals, a feature unique among the Homalopterinae. In 
my^ general revision of the Homalopteridae, Bhamnia was treated as 
a synonym of Homalopte/a van Hass., for I had then examined several 
species of Hosnaloptera in various collections in which the head was 
broad and rounded like that of BaUtora and approached the condition 
found m Bhavania. However, in 1937®, when examining a series of 
well preserved specimens collected &om a stream on the road-side be- 
tween Kottigohar and Balehonnur, Western Ghats, Mysore State, the 
gill-opening was found to be very small and restricted above the base 
of the pectoral fin. The earlier material referred to Bhamnia was found 
to be of the same nature. This led me to revive the genus on this very 
important character. 

Recently, Mr. S. Jones, at my request, sent me a small collection of 
freshwater fishes from Travancore, and in this lot, besides specimens of 
Bhavanm, a number of specimens with the gill-openings extending to 
the ventral surface for a short distance were also found. These 
examples are remarkable in several respects and for their reception 
a new genus Travancona is proposed in this paper. 

At my request, the Supermtendent, Government Museum, Madras, 
sent me the only specimen of the Homalopteridae in the collection 
under his charge. The smaU specimen was collected by Dr. F. H. Gravely 
at Sivasamu(5am (alt. 1,600-2,000 ft.). Mysore, in May 1921, and 
belongs to Bdlitora Gray. In fact, it is closely allied to B. brttcei Gray, 
a species of the Assam Hills and the Eastern Himalayas ; but the he^ 
IS more pointed, the body is not so flattened and the number of un- 
branched rays in the pectoral fins is less. In these respects, it agrees with 
the Burmese variety^ of the species, but till mote material of this form 
becomes available for comparison I propose to describe it as a new 
variety of B. btucei. 


iHoia, S. L,Ber. Ind. M-as XIX, pp. 196-207 (1920). 
»Hora, S. L., Mtm, Ind. Mvs. XII, pp. 274-277 (1932). 
*Hoia, S. h , Ree Ind. Mub XXXIX, p. 11 (1937). 

* Hoi», S. L., Xm. Ind. Mv^, Xn, p. 291, pL xi, fig. 6 (J932). 
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In view of considerable fresh material having been obtained of Bhava- 
nia from several parts of Peninsular India, a complete definition of 
the genus and a revision of its species is also included. In order to 
define the systematic position of the three South Indian genera, a key 
to all the known genera of the Homalopterinae is given below. 


Key to the genera of the Homalopterinae, 

1 . Gjil-opemng small, situated entirely above base ot pec- 
toral. (l\vo anterior rays of pelvic fin simple. 1 Hhnmiiin 

IF. Qill-opening of moderate size, t‘.\ton<iing lo ventral sur- 
tat e tor short distance. 

anterior rays of pelvic fin simple. 

1 . Rostral groove in front of mouth absent or very 
poorly developed ; rostral fold absent or very 
slightly developed (Lips simple, contmuou«« 

and without papillae). .. •. •. ffomalojitan. 

2. Deep lostral groove in front of mouth present, 
overhung by rostral fold. 

a. Seven or more rostral barbels airanged m two 
series ; lips simple, continuous at angles of 
mouth; lower lip with a separate median 
portion followed by two prominent papillae. 'Pynrancoyia. 
h. Pour rostral barbels in one roi^ ; lips, 
pocially the upper strongly papillated ; both 
lips continuous ; lower lip not followed by 
medially situated papillae, 
i. Two barbels at each angle of mouth ; 7-8 
anterior rays of pectoral simple ; hotly sub- 
cylindrical with flattened ventral sinlat*(» ; 
snout pointed, . . . , . . Hhmhmmhpti ra 

li. One barbel at each angle of mouth ; 9-10 
anterior rays of pectoral simple; bod> 
gieatly depressed and flattened ; snout 
roundetl and trenchant. . . . . Hahlora. 

B. Three or more anterior rays of x»elvic fin simple. 

1 - Pelvics free from each other, not united to 
form a disc-like structure. 

a. Tail long and slender ; least height of 

caudal peduncle less than diameter of 
eye ; lips fimbriated ; 3 barbels at each 
angle of mouth. . . . . Leptui irhtJiy^, 

b. Tail stout and deep ; least height of 

caudal peduncle greater than diameter 
of eye ; Ups papillated ; 2 barbels at 

each angle of mouth, . . . . Hemimyton. 

2, Pelvics united posteriorly to form a disc -like 
structure. .. Sinogastromyzon, 

Of the three genera known from Peninsular India, Bhavania is more 
widely distributed along the Western Ghats having been recorded from 
the Malabar Hills, Wynaad, Nilgiris, Mysore and Travancore. Travan- 
coria. is so far known only from the Travancore Hills ; it has been found 
in streams within a radius of about 6 miles of Pampadampara, Peeru- 
medu Taluq, Travancore. Balkora is known from the Mysore State, 
besides north-east Bengal, Chittagong Hill Tract, Assam and Burma. 

As a group, the Homalopteridae are extensively distributed in the 
hills of south-eastern Asia, but in India proper they are found in the 
hills of Assam and Chittagong, in the Eastern Himalayas as far as the 



19il.j B. L. Hoba ; HowaloptfrU Fuhes from Peninsular India, 228 

Tista Eiver System, and in the hills of Peninsular India. In 1932, 1 
(Jioc, citf p. 288) was unable to explain how the Homalopteridae 
spread from the Assam Hills to the Western Ghats, but since then I^ 
have adduced evidence to show that the torrential fauna of the north- 
east spread along the Satpura Trend to south-west. The discovery of 
another new genus of Homalopterid fishes from South India and 
the extension of the range of Balitora to Peninsular India lend 
additional support to a large-scale migration of the hill-stream fauna 
along the route stated above. 

In describing a remarkable new genus of Schizothoracine fishes from 
the Periyar Lake, Travancore, Sundara Raj^ made remarks on the zoo- 
geographical significance of his discovery. He has followed the views 
of Medlicott, Blanford and Oldham^ and their conclusion that The 
only remaining theory, to account for the existence of the same species 
of animals and plants on the Himalayas and the Hills of Southern India, 
is depression of temperature. ” The glacial cold may have helped in 
the dispersal of the terrestrial fauna from the north to the south, but 
without direct water communications between the two areas it is di£&- 
cult to believe that mere depression of temperature could influence the 
dispersal of aquatic fauna to such distant places as the Himalayas and 
the hills of Travancore. Moreover, for the dispersal of the torrential 
Homalopteridae we not only require direct water commimication 
between the Eastern Himalayas (Homalopteridae are not found to the 
west of the Tista Drainage) and the southern portion of the Western 
Ghats, but also torrential waters between these two areas, for which 
one has to postulate a connected chain of hills. This condition is fully 
satisfied by the Satpura Trend theory advanced by me in recent years 
and referred to above. 

Both Bhavania and Tramncoria are Balitora-Vik& in their general 
facies, nature of paired fins, and the characters associated with the mouth. 
Mich as rostral groove, rostral fold, etc. There would thus appear to 
be a close association of the South Indian forms, and it is probable that 
these three genera developed along independent Unes from a common 
Homaloptera-^^ ancestral form. The isolation of the Peninsular forms 
from the main stock of the family for a suflBlciently long time seems to 
have induced in some of them characters which are not found in any 
other member of the Homalopterinae but are only paralleled among 
the Gastromyzoninae, which spread more towards east and south from 
the central highlands of south-eastern Asia. 

I wish to express my great indebtedness to Mr. S. Jones. Dr. C. C. 
John, Prof. A. Subba Ran and Mr. B. S. Bhimachar for their kindness 
in making collections of freshwater fish for me in Travancore and Mysore. 
Besides enriching the national collection at the Indian Museum; 
these have enabM me to describe several new and little known forms 
from among them. I am also grateful to the Superintendent, Govern- 
ment Museum, Madras, for the presentation of the specimen from 


1 Hora, S. L., Proc, Noit, JnsL India IV, p. 405 (1936)* 

® JRaj, B. Sundara, Beo. Ind, Mus, ^SLUls pp. 213, 214 (194X}. 

» Medlioott, M. A. and Blanford, W. T., A Mawual of the Oecdogy of India, 2nd ed. 
(Revised by R. 1>. Oldham), pp. 13-16 (Cfedontia s 1893). 
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Sivasainudram to the Indian Museum. My thanks are also due to 
Mr. K. K. Nair for drawing up the tables of measurements and to 
Messrs. R. Bagchi and B. N. Bagohi for preparing the illustrations. 


Bhavania Hora. 

J84b. Flatyoara, Jordon {me McClelland), Madras Jomti, LUt, JSci. XV, 838. 

1868. Homahpteray Gunther (in part), Gat Fish, Brit. Mu<i, Vll, p. 340. 

1872. MomaJoptera, Day (in part), Jaurn. As, Soc. Bengal XLF, p. 28. 

1877. Homahytera, Day (in part). Fish. India, p. 325, 

1880. HoTnaloptera, Day (in part), Faun. Brit. Ind. Fish. T, p. 242. 

1920. Bhavania, Hora, Jiec. hid. Mus. XTX, p. 202. 

1931. Eomaloptera, Hora (in part), Bee. Ind. Mils. XXXTII, p. 08. 

1932. Hoimloptem, Hora (in part), Mem. Ind. Mas. XII, p. 274. 

1937. Bhasania, Hora, Bee. Ind. Mas. XXXIX, p. 11. 

The head and the anterior part of the body are greatly depressed 
while the tail region is compressed from side to side. The ventral sur- 
face up to the anal opening is flattened. The snoul is broadly pointed 
and is provided with more or less trenchant margins. The eyes are 
dorso-lateral, are provided with free orbital margins and are not visible 
from the ventral surface. The mouth is small, considerably less than 
half the width of the head, inferior, transverse and lunate. The lips 
are fleshy and leave the jaw free and partly uncovered ; they are conti- 
nuous at the angles of the mouth but the lower lip is divided into one 
central and two lateral portions : the middle pait is followed by two pro- 
minent papillae. In front of the mouth, there is a narrow groove over- 
hung by the rostral fold, from the front margin of which, forming indenta- 
tions, arise four rostral barbels. Two lappets of the rostral fold cur^'c 
inwards between the rostral and the maxillary barbels. The rostral 
groove is continuous with the grooves at the angles of the mouth. The 
jaws are sharp and covered with a horny substance. The giil-opeiungs 
are small and restricted to the dorsal surface considerably above the 
bases of the pectoral fins. The body is covered with small scales which 
are absent on the ventral surface in front of the anal opening. The 
scales 81 e provided with short, pointed keels which are continued on 
the head as series of tubercles. The dorsal and the anal fins are short ; 
the former commences slightly behind the pelvics. The paired fins 
are horizontal and extensive ; the pectoral commences slightly behind 
the eye and extends to the base of the pelvic which extends beyond 
the anal opening. Between the bases of the pectoral and ventral fins, 
the body extends outwards and is broadest in front of the bases of the 
ventrals. The pectoral is provided with 19 rays, of which 6-8 anterior 
rays are simple. The ven-^al is provided with 9 rays of which two are 
simple. The caudal fin is slightly emarginate and some of the outer 
rays are fused to form oar-like solid structures. 

Genotype. — Phtycara aiistralis Jerdon {=:^Bhavania anmnddlei Hora). 

Relationships. — ^Among the Homalopterinae, BJuxvania is the only 
genus in which the gill-openings are restircted to the dorsal surface of 
the head and in. this respect its development seems to be parallel to 
several genera of the Gastromyzoninae, such as PToUmyzm^ ParaproUh 
myzon, Pseudogastromyzon, Smoellia, Beaufortia^ Neogastron^yzon and 
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Bhavania australis (Jerdoa). 

Plate Vin, figs. 1-3. 

1848. Platycara A'ustt'alist Jerdon, Madras Jmim, Idtt, Sci. XV, p. 333 
(WalHar), 

1807. Honutloptera hucei. Day {nec Gray), Proc. Zooh Soc. London, p, 348 
(Wynaad). 

1868. Homaloptera brueei, Gtmthor {nec Gray), Cat, Fish, Brit. Mtts. V, p. 340 
(Wynaad : Mr. Day’s Collection). 

1872. lIo7naloptera brueei. Day (nec Gray), Joutn. As, Soc, Bengal XLI, p. 28 
(Wynaad). 

1877. Homaloptera maculata^, Day (nec Gray), Fish, India,^ p. 626, pi. oxzii, 
fig, 2 (Wynaad spocimoii figured). 

1889. Hoimloptera onarulata, Day (nec Gray), Fau 7 i. Brit. Ind. Fish. 1, p. 243 
(Wynaad, Nilgiris). 

1909. Ho7naloptera rnaculata, Jenkins (nec Gray), Bee. Ind. Mas, III, p. 289 
(Tenmalai, Western Ghats). 

1920. Bhavania annandalei^ Hora, Bee. Ind. Mus. XIX, p. 203, pi. x, figs. 
1-3 ; pi. xi, figs. 6-7 (Travancore, Nilgiris and Malabar). 

1920. Bhavania australis, Hora, ibid., p. 205. pi. x, figs. 4-6, pi. xi, fig. 8. 

1929. Homaloptera maculala, Pillay (nec Gray), Joum, Bonibay Nat. Hist. Soc. 
XXXm, p. 366. 

1936. Homaloptera macnlata, John (nec Gray), ibid., XXXVIII, p. 710. 

1937. Bhavania annandalei, Hora, ibid., XXXIX, p. 11, text-fig. 4 (Western 

Ghats, Mysore State). 

In 1867, Day recorded Homaloptera brueei from the Wynaad bills 
and assigned Plalycam australis Jerdon to its synonymy. One of Da/s 
specimens fi'om the Wynaad later served for Qiinther's description of 
H. brueei^. However, in 1877, when Day^ had obtained specimens of 
the real Balitora hrucoi Gray from the Darjeeling Himalayas and the hills 
of Assam, he regarded the Wynaad examples as H. maculala, but at 
the same time included all his earlier references, based on the Wynaad 
specimens, to Jl. brueei in tlie synonymy of the real H. brueei. Thus 
a great confusion was created by him in the systematic position and 
the geographical distribution of the Homalopterid fishes known from 
the Eastern Himalayas and Peninsular India respectively. 

Vinciguerra® found considerable difficulty in determining his Burmese 
examples of IL brueei, for he found great ffiscrepancies in Day’s earlier 
and later descriptions of the species and pointed out that the specimens 
found in the Nilgiri Hills must be regarded as specifically different from 
the specimens described by Day in the Fishes of hidia as H. brueei. In 
1920, it was shown by ine*^ that Vinciguerra was correct in his analysis 
of Day’s descriptions and a new genus Bhavania was proposed for the 
South Indian forms. Relying mainly on immature specimens, I re- 
cognised two species in this genus, but examination of further material 
has convinced me that the two species are identical, and the earlier 
name australis must, therefore, be used for them. 

Unfortunately Jerdon’s description of Platycara australis is rather 
vague and applicable to more than one species. He stated : — 

“ Muzzle depressed, snout somewhat pointed ; eyes approximated ; body menish 
with irregular spots and blotches of brown and red, and a series of white spote dong the 
sides ; fins greenish, tinged with sienna red and spotted ; caudal with the lobes pointed 
lower one much the longest ; 4 minute cirri at ond of snout, and 2 somewhat fleshy short 
cirri, ono in front of and tho other behind tho mouth. Length about 24 inches — 
D.7, A. 6. ” ^ 

^ Gunther’s HoimlopUra mawlata from Assam is in reality BaUtora brueei Gray. 

* Day, F., Fish Irma, p, 626, pi. oxxxi, fig. 1 (1877). 

* Vincigueira, D., Arm. Mus. Uiv. Stor. Nat. Cfenava XX7X, pp. 320*335 (1890). 

* Hora, S. L., Bee. Ind. Mus. XtX, pp. 196-207 (1920). 
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The nature of the barbels is the only character in the above descrip- 
tion which enables this species to be distinguished from the new species 
described below, for the colouration is more or less similar in the two 
forms. 

In view of considerable fresh material having been obtained from 
different parts of Peninsular India, the species may now be redescribed 
as follows : — 

D. 2'7-9 ; A. 1/5-6 : P. 6-8/9-11 ; V. 2/7-8 : C. 17-18. 

Bliamnia austialis is a Balitora-Ukc^ fish in which the head and the 
anterior part of the body up to the anal opening are greatly depressed 
and the ventral surface is flat and horizontal. The tail is broad and com- 
oressed from side to side. The dorsal profile is gently arched, the great- 
est height of the body being in front of the dorsal fin. The head is broad, 
rounded and almost trenchant : it is covered with series of short, hard, 
spine-like growths. The length of the head is contained from 4*37 
to 5-42 times in the standard length and from 5-15 to 6*46 times in the 
total length ; the head is proportionately larger in smaller individuals. 
The head is almost as broad as long ; its breadth is contained from 1*06 
to 1*28 times in its length. The eyes are of moderate size, approximated 
dorsally and situated in the posterior half of the head : they are not 
visible from the ventral surface. The diameter of the eye is contained 
from 3‘88 to 5-59 times in the length of the head, from 1*94 to 3*19 times 
in the length of the snout and firom 1*38 to 2*00 times in the inter- 
orbital width ; the eyes are proportionately larger in smaller individual^'-. 
The nostrils are situated close to the anterior border of the eye ; the 
anterior nostril is situated in a flap whitdi covers the posterior nostial. 
The mouth is small, inferior, semicirculai* and horizontal ; the gape 
of the mouth is about one-fifth of the width of the head. The lips 
are well developed and free from the jaws and leave a considerable 
portion of the jaws uncovered. Both the lips are continuous at the 
angles of the mouth but the median part of the posterior lip is separated 
off from the lateral parts and is followed by two prominent barbel- 
like papillae. The jaws are hard and covered by a horny substance ; 
the posterior jaw is rounded and shovel-like. Between the anterior 
lip and the rostral fold, there is a deep groove which is bifurcated near 
the origin of the maxillary barbel ; the inner branch is continued 
round the angles of the mouth while the outer branch is continued 
outwards and backwards. There are 6 short, stumpy barbels, 4 ros- 
tral and 2 maxillary. In between the rostral barbels, the rostial fold 
is produced into lobes and at the sides lappets are formed which 
cover parts of the rostral groove. The gill-openings are small, spout- 
like apertures which are restricted above the base of the pectoral fin. 
The giU-membranes are broad and thick. 

The depth of the body is contained from 6*45 to 9*34 times in the 
standard length and from 8 to 11 times in the total length ; the body is 
proportionately more elevated in larger specimens. Between the bases 
of the pectoral and pelvic fins the body becomes broader posteriorly 
and is almost as wide as the width of the head. The caudal peduncle 
is well formed ; its least height is contained from 1*65 to 2*28 times 
in its length. The body is covered with small scales which are absent 
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on the head ajid on the ventral surface as far as the anal opening. There 
are about 70 to 76 scales along the lateral line. In some specimens, 
the scales in the anterior region are slightly keeled. The number of 
predorsal scales is about 30 and there are about 12 to 16 rows of scales 
above the lateral line and 9 to 10 below it to the base of the pelvic fins. 
The anal opening is situated in a shallow groove which runs in the mid- 
ventral line between the bases of the pelvic and anal fins. 

The dorsal fin is short and commences slightly behind the pelvics ; 
it is considerably higher than the depth of the body. The commence- 
ment of the dorsal fin is nearer to the tip of the snout than to the base 
of the caudal fin. The anal is similar to the dorsal and commences 
nearer to the base of the caudal than to that of the pelvic. The paired 
fins are broad, wing-like and horizontal. The pectorals commence 
just behind the eyes, are longer than the head and extend almost to the 
bases of the pelvics. The pelvic fins are similar to the pectorals and, 
except in very young specimens, are longer than the head ; they may 
or may not extend as far as the anal opening but are separated from the 
anal ^ by a considerable distance. The caudal fin is forked with the 
lower lobe considerably longer than the upper : except in the young 
examples, it is longer than the head. 

The basipterygium (PI. VIII, fig. 2) conforms to the Homalopteri- 
nae type ; it is devoid of lateral horns and is provided with a lateral 
foramen. The pharyngeal teeth (PL VIII, fig. 3) are uniserial, those 
in the middle of the slender bone are larger. There are about 13 teeth. 

The body and the fins are covered with spots which are irregularly 
distributed on the body while they form regular rows on the fins. In 
most of the specimens the dorsal surface is dark so the black spots do 
not show oflE well, but in the three specimens from Kallar Stream 
near Trivandrum the ground coloui’ is (‘onsiderably lighter and 
in consequence the spots are very prominent. 

Distribution , — ^In the synonymy, localities from wliioh this species 
has so far been recorded are given. T have now examined more speci- 
mens from the Sethumudai Hills, Mysore ; Kallar Stream, near 
Trivandrum, Travancore, and from streams within a radius of 6 miles 
of Pampadampara, Travancore. It would thus appear that the species 
is so far known firom the hills in the extreme south of Peninsular India. 

Travancoriai gen. nov. 

The head and the anterior part of the body are greatly depressed 
and the ventral surface in front of the anal fin is flattened. The snout 
is narrowly rounded in front and the fishes resemble the narrow-headed 
forms of Balitora brued Gray described by me^ from Burma. The eyes 
are small, dorso-lateral in position and are provided with free orbital 
margins ; they are not visible from the ventral surface. The mouth 
is small, inferior, transverse and greatly arched. The lips are full, plain 
and continuous round the angles of the mouth ; the middle part of the 
posterior lip is separated from the two lateral parts and is followed by 
two well-devetop^ papillae which may appear as short barbels in 


^ Hota, S. L., Mm* Xnd. Mm, XII, p. 291, pL x, fig. S ; pi. ad, fig, 6 (19S2), 
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certoiiiL specimens. The anterior jaw is covered by the lip. but the pos- 
terior jaw’ is naked, shovel-like, sharp, strong and covered with a homy 
substance. In front of the mouth there is a deep groove which is bord- 
ered anteriorly by the rostral fold and is continued backwards round 
the angles of the mouth as well as laterally to the sides of the head ; 
the portion of the groove between the maxillary barbel and the side 
of the head is partly covered by a hood-like extension of the rostral 
fold. There aie four short and stumpy rostral barbels, and in 
between these the rostral fold is produced into 3 barbel -like projections. 
However, the form and arrangement of the barbel-like proj ections 
of the rostral fold varies considerably in the specimens examined 
by me. A pair of siiiular barbels (maxillary barbels) is situated at 
the angles of the mouth. The gill-opening is oblique and extends 
in front of the base of the pectoral fin to the ventral surface for a short 
distance. The body is covered with small scales which are absent on 
the head and on the ventral surface in front of the anal fin ; some of 
the anterior scales on the dorsal surface are provided with simple short 
keels which are continued forwards on the head as series of tubercles. 
The dorsal and the anal fins are short ; the former is almost opposite 
to the pelvic fins. The paired fins are broad and horizontal. The 
pectoral fin is pedunculate and commences considerably behind the eyes ; 
it almost reaches the pelvic which extends considerably beyond the anal 
opening. The body becomes broader posteriorly from behind the bases 
of the pectorals and is broadest just in front of the pelvics. The pec- 
toral is provided with 15-16 rays of which 6 anterior rays arc simple. 
The pelvic possesses 8-9 rays, of which 2 are simple. The caudal petl- 
uncle is well formed. The caudal fin is forked with the lower lobe con- 
sitlerably longer than the upper. 

Qenotifpe.—T)avanc(>r{a joveai, gen. et s]). nov. 

Relationships. -This remarkable genus is intermediate in certain 
characters between Ilomaloptera van Hass, and Bdlitora Gray, while 
it has special features of its own which distinguish it from all the other 
genera of the Homalopterinae. Tn the form of the body it resembles 
certain varieties of Bafitora, but few'er simple rays in the pectoral fins, 
simple lips, form of the rostral groove and the barbel-like projections 
on the anterior rostral fold help to distinguish the two genera. From 
Homdopfera, it differs in the possession of a rostral groove and the addi- 
tional 3 barbels on the rostral fold. In having a posteriorly forked 
rostral groove, the new genus resembles Parhomaloptera Vaillant which 
belongs to the Gastromyzoninae. The only other genus of the Homa- 
lopterinae in which the pelvic fins arc provided with two simple rays 
is Smohomaloptera Fang ; it possessos a rostral groove but its lips are 
papillated, there are two barbels at each angle of the mouth and the pec- 
toral fins are provided with 7-8 simple anterior rays. In the new genus, 
the structure of the lips, especially of the lower, the form of the rostral 
groove, lepidosis, tubercles on the head, and the presence of two papil- 
lae behind the lower lip are suggestive of Bharcmia Hora, but in the latter 
the gill-openings are restricted above thf bases of the pectoral fins, 
whereas in Travancoria they extend in front of the pectoral fin to the 
yentral surface for a short distance. 



230 Ttecords oj the ludian Mu^et in, !^ ol. XLIlI, 

Travancoiria jonesi, gen. a ^p. nov. 

Plate YIIL figs. 5-9. 

D. 2 7-8 ; A. 1/4-5 ; P. o/9-lO : V, 2/6-7 ; C, 17 ; L.l. 73-77. 

Travancoiia jonesi is q well-built luacli of moderate size in wliicli 
tbe lieod and the greater part of tLe body are depiessed the tail 
is somewhat compressed from side to side. The ventral surfa<^e is great- 
ly flattened up to the commencement of the anal tin and thereaftei the 
ventral profile uses gradually to the base of the caudal tin. The dorsal 
profile is gently arched, the greate.st height of the body being in front 
of the dorsal fin. The head is broadly pointed anteriorly, and is cover- 
ed with series of short, hard, spine-like growtlis : its length is contain- 
ed from 5*0 to 5*83 times in the standard length and from 5*93 to 6-83 
times in the total length. The width of the head is contained from 
1-09 to 1*33 times and its height at the occiput from 1-71 to 1*88 times 
in its length. The eyes are of moderate size, approximated dorsally 
and situated in the posterior half of the head ; they are not visible from 
the ventral surface. The diameter of the eye is contained from 4*13 
to 5*00 times in the length of the head, from 2-42 to 2*68 times in the 
length of the snout and from 1*42 to 1*50 times in the interorbital 
width. The nostrils are situated close to the anterior border of the eye ; 
the anterior nostril is situated in a flap which covers the posterior nostril. 
The mouth is small, inferior, semicirciilar and horizontal ; the gape of the 
mouth is about one-fifth of the width of the head. The lips are well 
developed and free from the jaws ; the anterior lip covers the jaw while 
the posterior lip leaves a considerable part of the jaw bare. Both the 
lips are continuous at the angles of the mouth, but the median part of 
the posterior lip is pinched off and is followed by two prominent papil- 
lae. The jaws are hard and covered with a horny substance ; the pos- 
terior jaw is rounded and shovel-like. Between the anterior lip and 
the rostral fold there is a deep groove which becomes bifui‘cated near 
the base of the maxillaiy barbel ; the inner branch is continued round 
the comer of the mouth while thp outer branch extends to the side 
of the head. There are 6 short stumpy barbels, 4 rostral and 2 maxil- 
lary, but in between the bases of the rostral barbels the rostral fold 
is produced into three barbel-like processes. At the side of the maxil- 
lary barbel, the rostral fold forms a lappet which is indented or crenu- 
lated. The gill-openings are small but extend to the ventral surface 
for a short distance ; the part of the gill-opening above the base of the 
pectoral fin is provided with a broad and thick gill-membrane. 

The depth of the body is contained from 8'33 to 8-70 times in the 
standard length and from 9*87 to 10-15 times in the total length. The 
body is broadest in front of the pelvic fins where it is almost as broad 
as or somewhat broader than the width of the head. The caudal ped- 
uncle is strong and whip-like ; its least height is contained from 2*27 to 
2*72 times in its length. The body is covered with small scales which 
are absent on the head and on the ventral surface as far as the anal 
opening. There are about 75-77 scales along the lateral line, 9 rows 
above it to the base of the dorsal fin and 9 rows of somewhat smaller 
scales below it to the base of the pelvic fin. There are about 20 predoiy 
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bal scales. The dorsal and lateral scaleb in the anterior region are 
slightly keeled in the nndJle ; the keels become less prominent post- 
eriorly. The anal opening is situated in a shallow groove which luns in 
the inidventral line between the bases of the pelvic and anal fins. 

The dorsal fin is short and commences «JiiiO'»t opposite or slightly 
bel md the pelvics ; it is considerably higher than the depth of the body. 
The commencement of the dorsal fin is cousiderablv nearer to the tip 
of the snout than to the base of the caudal fin. The anal fin is similar 
to the dorsal and commences somewhat nearer to the base of the caudal 
fin than to that of the pelvic. The paired fins are broad, wing-like 
and horizontal ; the pcctoials commence behind the eyes and are long- 
er than the head: they miss the bases of the pehicvS by a short d‘S- 
tance ; the pelvics are similar to the pectorals and are almost as long 
as the head ; they extend considerably beyond the anal-opening but are 
separated from the anal fin by a considerable distance. The caudal 
fin is almost as long as the head and is forked in the posterior third of 
its length ; both the lobes are rounded and the lower lobe is better deve- 
loped and longer than the upper. 

The form and stiucture of the basipterygium (PL VIII, fig. 8) and 
nature of the pharjmgeal bone and teeth (PI. VIII, fig. 9) are similar 
to those described above for Bliamnia ausfrahs. 

The body is dark above and pale below in the flattened part. Along 
the dorsal siuface there is a series of 8-10 broad, saddle-shaped spots, 
while the head and the sides of the body are mottled with black spots 
of different sizes and pattern, some of ^\hich form a black band along 
the lateral line. All the fins are provideil with series of spots, especi- 
ally along the middle. 

Type-specimen, — F. 13r.07/l, Zoological Suiwey of India {Ind, 
Mus,)n Calcutta. 

Locality,— Stieams within a radius of 3 miles of Panipadampara, 
Peerumedu Taluq, Travancore. 

I have great pleasure in associating the name of this remarkable new 
loach with that of Mr. S. Jones, who sent a fine collection of fish from 
Travancore to the Zoological Survey of India. 


Measurements in millimetres. 


Standard length 


591 

62-9 

70*0 

75*0 

87*0 

Length ot caudal 


10*6 

IM 

12-0 

14*0 

14*5 

Length of head. 


11*2 

12*2 

12*0 

15*0 

16*0 

Width ot head 


9*4 

9*6 

11*0 

13*0 

12*0 

Height of head 


68 

6*6 

7*0 

8*0 

85 

Length of snout 


6*3 

6*9 

7*8 

8*0 

8*5 

Diameter ot eye 


2*2 

2*6 

2*9 

3*0 

3*5 

Intororbital width 


3*6 

3*9 

4-2 

4*6 

5*0 

Depth of body 


7*0 

7*9 

8*3 

9*0 

10*0 

Width of body 


8*6 

10*2 

11*0 

13-0 

14*0 

Length of caudal pedimcle 


.. 10*1 

11*0 

12*1 

12*5 

16*0 

Least height of caudal peduncle 

3*8 

4*1 

4*6 

6*6 

6*6 

Length of pectoral 

. . 

12*2 

14*6 

14*2 

16*5 

19-0 

Length of ventral 

• • 

.. 11*6 

11*6 

12*1 

14-6 

16*0 

Longest ray of dorsal 

.. 

.. 10*9 

11*9 

12-3 

12*6 

14*0 

Longest ray of anal 

• • 

8*1 

8*7 

10*1 

10-0 

11-0 
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Balitora bnicei var. mysorensis, nov. 

Plate VIII, fig. 4. 

D. 3/9 ; A.2/5 : P.9/12 ; V.2/9 ; C.19. 

Tlie new variety of BaUtova hrucei from the Mysore State is repre- 
sented by a single specimen about 2 inches in length. In its slender 
body and more elongate head it shows great affinity to B. brucei var. 
burmanicus Hora^^, but as the material of the new variety is inadequate 
it is not possible to institute a detailed comparison between the two 
varieties. On geographical grounds alone, it has been considered ad- 
visable to keep the variety from Peninsular India separate from that 
of Burma, at least for the time being. 

The head is contained 4- 36 times in the standard length and 5-61 
times in the total length. The width of the head is contained 141 times 
and its height at occiput 2-23 times in its length. The diameter of the 
eye is contained 6-56 times in the length of the head, 3-44 times in the 
length of the snout and 1*81 times in the interorbital width. The 
depth of the body is contained 7*61 times in the standard length and 
9-84 times in the total length. The caudal peduncle is almost 3 times 
as long as bi gb. 

In general facies, lepidosis, form of fins, mouth, lips, etc. this variety 
agiees with the forma ti/pica and other varieties of the species. 

The colour in spirit is olivaceous above with a series of 7 short, broad, 
saddle-shaped bands of gray colour along the back. On the head be- 
tween the eyes and the occiput there is a pear-shaped dark mark. Along 
the lateral line there is a diffuse gray band. The ventral sinface is dir- 
ty white. 

Locality . — Sivasamudram (alt. 1,500 — 2,000 ft.), Mysore State. 

Type-specimen,— F. 1.3512/1, Zoological Survey of India {lud. 
Mus.). Calcutta. 


Measurements in millimetres. 


Standard length 



38*8 

Length of caudal 



11-4 

Length of head 



8*9 

Width of head 



6-3 

Height of head 



4-0 

Length of snout 



5-6 

Diameter of eye 



1-6 

Interorbital width 



2-9 

Depth of body 



6-1 

Width of body 



6-2 

Length of caudal peduncle 



6'2 

Loast height of caudal peduncle 



2*1 

length of pectoral 



. . 10-2 

Length of ventral 



8*9 

Longest ray of dorsal 



8*0 

Longest ray of anal 



7*0 


^Hora,S. L., Mm* Ind* Mur, p. 291, pL xi, fig. 6 (1932). 





EXrUNATION OF PLATE VI It. 


Homalopterid Fislies from Peninsular India. 

Bkavania aiistmlw (Jerdon). 

Fig. 1.— Ventral surface of head: xA 
Fig. 2.— Basipterygium : x3|. 

Fig, 3.— Pharyngeal bone and teeth: Xl3. 

BalUom hmei var. mysoiemis, nov. 
Fig. 4. -Ventral surface of head: x7i. 

Tmmiuvm joHed, gen. ei sp, nov. 

Fig. 5.— Lateral view: xlj. 

Fig. C. -Ventral view: xlj. 

Fig. 7. -Ventral surface of head : xcg. 4^. 

Fig. 8.— Basipterygium : x3j. 

Fig. 9,— Pharynge il bone and teeth : X 13. 
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THE FRESHWATER FISH OF TRAVANCORE. 


By SuNDBE Lal Hosa, D.8c., F.R.8.E.. F.NJ., Assistant 8uperm~ 
tendent. Zoological 8urvey of India. Calcutta, and Nibmal Chanbba 
Law, M.8c. 

(Plate IX.) 
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Introduction. 

The freshwater fish of Travancore are particularly interesting on 
account of the zoogeographical peculiarities of some of the forms. An 
account of the geography of the country, in so far as it affects the aquatic 
fauna, will be found in John’s^ accoimt of ‘ Freshwater Fish and Fisheries 
of Travancore ’. It may be well, however, to reiterate here that Tra- 
vancore lies in the extreme southwest of Peninsular India between 8® 4' 
and 10® 21' N. and 76° 14' and 77° 73' 1., and that its eastern boundary 
is formed by a continuous range of hills. The total area of the State 
is 7,625 square miles, of which 3.547 square miles comprise the 
up-country reaching an altitude ranging from 4,000 to 8,000 feet 
above sea level, 2,707 square miles comprise mid-country and 
the remaining 1,371 sqiraro miles constitute the low-country. The 
hill ranges of Travanoore are in reality spurs of the Western Ghats 
and as they stand like a wall behind the narrow coastal plains they 
obstruct the south-west nionsoon and in consequence the rainfall is 
heavy between the months of May and August. There is a certain 
amount of rainfall during the north-east monsoon also. The maximum 
annual rainfall is about 200 inches. 

Owing to the mountainous character of the country and the heavy 
rainfall, both during the summer and winter months, there is a large 
number of perennial torrential streams harbouring remarkable forms 
adapted for life in swift currents. With a view to study the fish-fauna 
of such waters, one of us requested Mr. S. Jones and Dr. 0. C. John to 
collect fof the Zoological Survey of India a representative lot of hill- 
'stteara fi atw wfcom different parts of the State. They very kindly under- 
took the work and the colleajj^ under report was made by them from 
the following localities 

1. Pampad»mpam Tank, North Travanooie. 

2. Streams within a radius of about e miles round Pampsdamptura, North Ttavan- 

oore. 

3. Dhobikana, a small stream close to Pampadampara, North Travanoore. 

4. Sannya8as>de, near Pampadampara, North Travanoore. 


» John, C, C„ Jovrti, Bombay Nn(. Bitt, Soe. XXXVIII, pp. 702-783 (1886). 
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5. Manimala K., near Kangirappally, Central Tra\ancore. 

6. A tiibutary of Manimala R., Eiumeli, Central Travancoie. 

7. Pool at the foot of the largest fall of Poiuntenanivi, a tributaij of Pamba R.. 

at Edakadathy, Cential Tiavaneore. 

8. Achcnkovil R., 7 miles sonih-east of Konni, Central Travancore. 

9. Near the source of Kallada R., 4- miles cast of Thenmalai, Central Travancore 

10. Kulathupiizha, a tributary of Kallada R., Central Tiavancoie. 

11. Kallar sticam a1 the foot of Ponmudi Hills. South Tiavancore. 

12. Chittai siieaiu at Palode, South Tia'vancoie. 

13. Trivandrum. South Tra\ancoie. 

With the exception of the Kallar stream, Mr. Jones’s collection was 
made from streams in North Travancore. while Dr. John sent the 
material from the southern and central parts of the State. The collec- 
tion imder report is, therefore, fairly representative of the hill-stream 
fish -fauna of the State. Further search is, however, likely to reveal 
more forms from similar habitats. As one new genus and two new 
species have been found in the material collected by Mr. Jones and 
Dr. John there is every likelihood of more new species being found 
among the smaller forms that live imder rocks and stones in torrential 
streams. Attention may also be directed to the fact that recently Eaj^ 
has described a new genus of Schizothoracine fishes from the Periyar 
Lake, Travancore. 

The material is in an excellent state of preservation which shows 
that great care must have been taken in handling the specimens in the 
field. We wish to express here our great indebtedness to Mr. S. Jones 
and Dr. C. John for making the collection and presenting it to the 
Zoological Survey of India. A duplicate set of the material has been 
sent to the Government Museum, Trivandrum. 

In Janua^ 1941, Dr. .4. W, C. T. Herre of the Stanford University, 
California, visited Travancore and made a collection of fish. He 
presented to the Zoological Survey of India a few specimens obtained 
by him from the Kallar stream, 30 miles north-east of Trivandrtim. 
The following species are represented in this lot : - 

1. Batlhus qatmai^ (Cu\. A: Val.), 4 (Uutu muUpn (K\k(.sk 

2. Btabm (Bmiiuh) {Vvl\ k o. Bhaiaiua ansttal s (Joidon). 

(5. yemathtlwi itianqiilat IS 

3. Barbm {Pnnhu^) mpJannmpyx (Day). 7. Masimembelu^ finnalus 

The first comprehensive list of 369 species of the fishes of Travancore 
was published by Pillay^, but he remarked that the list would probably 
be greatly augmented if the marine, brackish and fresh waters of the 
State could he systematically investigated. His list contains 72 fresh- 
water species. John (loc, mt ) gave a list of 73 species but though he 
had included practically all the freshwater fishes listed by Pillay. he 
omitted to include, without comments, Banlius halceri, Ba^bvs mala- 
baricus and B. 'ivynaadensis which had already been recorded by Pillaj” 
from Travancore. However, he added to the previous list Angmlla 
milgans. Barbus jilamentosus. B. punctatus and 5. sarana. We have 
not been able to find any reference to the first of these species and pre- 
sumably the author has confused his determination with the marine 

1 Raj, B. Hundaia, R(c. ImL Mum, XUU, pp. 209-214 (1941). 

- IMlay, R, S. N , Journ. Bmiibtty Nat, jfwt, Soc, XXXIII, pp. 347-379 (1929). 
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fish Conger vulgaris Cuvier which is a synonym of Conger conger (Linn.). 
Leaving this species out of consideration and combining the two lists, 
we have in all 75 species of freshwater fishes recorded from Travancore. 
Of these Barbus flamentosus and B. mahecola are synonymous^ as they 
reprevsent male and female sexes respectively of the same species (vide 
infra, p. 245). Similarly, Haplochilus lineatus and H. rubrostigma 
represent the two sexes of the same species. One of us^ has shown that 
CalUchrous malabaricus is a synonym of 0. bimaculatus, Easbora 
nilgheriensis, as noted by Day,^ is only a colour variety of the widely 
distributed R. daniconius. Thus the total number of freshwater species 
is reduced to 71. Of these. Megalops cgprinoides. Hemirhamphus xan- 
thopterus, Ambassis gymmcepTialus, Gerres Umbatus and Gobius slrialus 
(=Awaou8 sfaminem) are mainly marine and brackish water species, 
though they may frequent fresh waters also. For this reason, it is 
advisable to exclude them from a list of purely freshwater fishes, the 
number of which will thus be reduced to 66. 

We* have described from Dr. John’s collection a new Catfish, Batasio 
travancoria, from Central and Southern Travancore, while Raj® has 
more recently described a small-scaled Barbel, Lepidopygopsis lypus, 
from the Periyar Lake, and Hora® has described from Mr. Jones’s collec- 
tion a Homalopterid loach. Travancoria jonesi, from Northern Travan- 
core. Among the material under report we have further found repre- 
sentatives of the following species which were not recorded by Pillay 
and John: Barilius gatensis. Danio aequipinnatus, Easbora rashora, 
Barbus mnssullah, Barbus iicto, Oarra mullya, Lepidocephalus thermalis, 
NeniacMlus evezardi, N. guentheri, Bhavania australis, Mystus cavasius 
and Glyplothorax madraspuianus. Of these, B. mussulhh probably corres- 
ponds to B. lOT of the lists of Pillay and John ; D. aequipinnatus to D. 
malabaricus ; B. ticto to S, pundaius ; G. mullya to Discoganthus lamta 
and B. australis to Homaloptera maculata. Thus, excluding these five 
species, only 7 additional species are added to the list as a result of our 
present study. The total number of species now known from the fresh 
waters of Travancore is 76. As the nomenclature of a number of species 
is changed, we give below a complete systematic list of the freshwater 
fishes of Travancore with their up-to-date scientific names and geo- 
graphical range. For vernacular names reference may be made to 
the lists published by Pillay and John respectively. 

List of the Freshwater Fish of Travancore with their 
Geographical Range. 

The general classification of fishes adopted in the list is that proposed 
by Dr. C. Tate Regan, F.R.S., in his article on ' Fishes ’ in the Fourteenth 
Edition of the Encyclopaedia Britannica (1929). The genera under 
their respective families and the species under each genus are alpha- 


1 Hora, S. L., jRec. Ind, Mm, XXXIX^. 22 (1937). 

* Horn, S. L., Eec. Ind, Mus. XXXVTIi; pp. 356-361 (1936). 

* Day, F., Fish, India, p. 684 (1878). 

* Hora, S. L., and J^avr N. C., Ind, Mm. XLIll, pp. 40-42 (1041), 
^Eaj, B. Sundara, Bee, hul. Mua, XLJII, p. 209 (1941). 

* Bora, S. L„ Bee. Ind. Mm. XLTII, p. 230 (1941). 
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betically arranged. The species whose name is marked with an 
asterisk (*) is represented in the collection under report. 

List of Species. Geographical Range. 

Order : OSTARIOPHYSI. 

Suborder: GYPBINOIDEA, 

Family : Cypeinidab. 

Subfamily . Asra iia din a n. 

1. Cheh, boopis Day . . . . Travancorc aird South Canara. 

2. Laubuca laubuca (Ham.) . . Oylon, India, Burma and Sumatra. 

Subfamily: Basborinae. 

3. BariliUrS bakeri Day . . . . Travancore. 

<2 

*4. Bariliua gatensis (C. V.) . . Western Ghats, Nilgiris and Coorg. 

* 0 . Danio aequipinncUita (McClell.) . . Ceylon, India, Burma and Siam. 

*^6. jRasbora daMconius (Ham.) .. Ceylon, India, Burma, Siam, Malaya, 

etc. 

♦7. Raabora rasbom (Ham.) . . India, Burma, Siam and Malaya. 

Subfamily: CTBRimuAB. 

8. Aniblypharyngodon mdeUina (C. V.) Ceylon, Peninsular India and Deccan. 

9. Amhlypharyngodon microlepia (Blkr.) Peninsular India, through Orissa to 

Hooghly. 

10. Amhlypharyngodon mola (Ham.) . . India and Burma. 

*11. Barbus (Puntius) amphihiua (C. V.) Ceylon and Peninsular India. 

12. Barbus (Puntius) arulius (Jerd.) . . Peninsular India. 

13. Barbus (Puntius) bunnanicus (Day) Travancorc, Burma and Malaya. 

14. Barbus (Puntius) conchonius Ham. India (generally Northern India). 

*15. Barbus (PwUius) curmuca (Ham.) Western Ghats. 

16. Barbus (Puntius) denisoni (Day) Travancore. 

*17. Barbus (Puntius) filamentosus (C. V.) Coylon and l^cuinsular India. 

18, B( 0 bus (Puntius) lithopidos U&y Travancorc, South Canara and Coorg. 

19. Barbus (Tor) malaharicua Jerd. Travancore and South Canara. 

*20. Barbus (Puntius) nidammpyx (Day) Peninsular India. 

2J. Barbus (Puntius) sndanostigma 

(Day) .. .. .. Travancore, Wynaad and Nilgiris. 

*22. Barbus (Tor) mussullah Sykes . . Peninsular India, and Doccan. 

23. Barbus (Puntius) parrak ( Day) . . Peninsular India. 

*24. Barbus (Pmitius) pinmwratus 

(Day) .. .. .. Coylon, Peninsular India, Satpuras, 

Burma and Siam. 

25. Barbus (Puntius) sarana (Ham.) . . India and Burma. 

26. Barbus (PmUius) sopJtore Ham.i India, Burma and Yunnan. 

*27. Barbus (Puntius) tUio Ham. . . Ceylon, India, Burma and Siam. 

28. Barbus (Puntius) vittatus (Day) . . Ceylon, Peninsular India and Cutch. 

29. Barbus (Pwntius) irynaadensis Day Travancore and Wynaad. 

30. Oarra jerdoni (Day) .. .. Peninsular India. 

*31. Qarra muUya (Sykes) . . Peninstdar India, Satpuras and Kathia- 

war. 

32. Laheo dussumieri (C. V.) « > Ceylon, Peninsular India and Gujarat, 

33. Bohtee bakeri Day . . . . Trarvancore. 

Subfamily: SasizoTiroRAOJNAB, 

34. Lepidopygopsia typus Baj. . . Travancore. 

^This is the same species as Barbus stigma (Cuv. & Val.) of the earlier lists. For 
ZLomenolatorial change see Ohaudhuri, Mem* Jnd, Mus* V, p. 436 (1916). 
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List of Species. Geographical Kangc. 

Family : Homalopteridai]. 

Subfamily: HoMALOFTERiyAE. 

*35. Bhavania auRtralia (Jerd.) . . Travaucore, Kilgiris, Wyuaad and 


*36, Tramneona jonm Hora 
Family : Cobitidae. 

*37. Lepidocephalua fheywalis (C. V.) . . 
38. Ne^nachilua bdia (Ham.) 

*39. Nemachilua evezardi Day 
*40. Nemachilua guentheri Day 
♦41. Nemachilua iriau^laria Day 
Suborder : 81LUE01LEA. 

Family : Claiuidae. 

42. Clariaa batrachua (Linn.) 

Family : Heteropnexistioae. 

43. Iletercpneuates foaailis (Bloch) 

Family : Suxtridae. 

•44. Callichroua bimaculatua (Bloch) . . 

45. Wallagonia atiu (Bloch) 

Family : Schilbeidae. 

46. Pseudeutropiua aykeai (Jerd.) • . 
Family : Baqridae. 

•47* Baiaaio traixincoria Hora & Law . . 
•48, Myatua catmiua (Ham.) 

49. Myalua vhryaeua (Day) 

50* Myatfua gulio (Ham.) . . • . 

•51. Mydua tmhbaricua (Jerd.) 

52. Myatua mmUanua (Jerd.) 

63. Myatua oculatua (C. V.) 

54. Myatua viltatua (Bloch) 

Family : Sisobidab. 

•55. Olypiothorax viadraapatanw (Day) 
Order i APODBS. 

Family : Argxtiujjoae. 

56. 6ico/wr HcCleliand 


Travancoro. 

Ceylon and Peninsular India. 
Ceylon, India and Burma. 
Peninsular India and Deccan. 
Travancoro and Nilgiri Hills. 
Travancoro. 


India, Burma, Siam, Malaya and 
further east. 

Ceylon, India, Burma, Siam and 
Cochin-China. 

Ceylon, India, Burma and further 
east. 

Ceylon, India, Burma, Siam, Malay 
Peninsula and Western Yunnan. 

Peninsular India. 

Travancore. 

India, Burma and Siam. 

Travancore, Canara and Malabar. 

Ceylon, India, Burma and Malaya. 

Travancore, Malabar and Wynaad. 

Travancore, Wynaad and Cauvery K. 

Travancore, Malabar and Nilgiris. 

Ceylon, India, Burma and Siam. 

Travancore, Mgiris, and Mysore. 


Afiica, India and further east. 


Order : SYNENTOGNATHT. 

Suborder ; 8C0MBME80C0IDEA. 

Family : Xenbrtdooittidae or Beloeidah. 
, *57. Xenentodon candla (Ham.) 

Order : MICROCYPRENI. 

Family : CYPRuroDONWDAB. 

58. Aplochilua Uneatua (0. V.) 

Order : PERCOMOBPHl. 

Suborder : PEEGOIDEA. 

Family : AMiu^isiiuK. 

59. Jmhnaaiadayi BIki*. .. 

(H). Ambaaaia mha (Ham.) 

61. Atnbaaaia thmaaai Day 


Ceylon, India, Burma, Malaya and 
Siam. 

Ceylon, Peninsular India and Doccau. 


'Fi u\ an( ore and Mala1)ar. 

Travancore, Malabar, Calcutta, Anda- 
mans and Malay Archipelago. 
Travancore, Malabar, Siam and 
Malaya. 
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List of Species. 

Family: Nandidae. 

62. Nandus nandus (Ham.) 

Family : Pbistolepidab, 

63. Pristolepis fasciafa (B]kr.) 

64. Pristolepis malabarica (Gthr.) 
Family: Cichlidae. 

65. Etroplue Timculatusi Bloch) 

66. Etroplua auratenaia (Bloch) 

Suborder : OOBIOIDEA. 

Family : Gobiidae. 

Oloaaogobiua giwis (R&m,) 

Suborder : ANABANTOIDEA, 

Family : Anabantidae. 

68. Anabaa teafudineua (Bloch) 

Family : Polycanthidab. 

69. Macropodua cupanua C. V. 

Suborder : OPHICEPHALOIDEA. 

Family : Ophicephalidae. 

^10, Ophiceplialuh gachuaUmi, 

71. OpJiicephalus huiopunctaiua 

72. OpMcephalm maniUua Ham. 

73. Ophicephalua mieropeltes (K. & V. 

Ha8s.)0.V. 

74. Ophicephalua alriaiua Bloch 

Order: OPISTHOMI. 

Fauiilj : Ma&tacembelidae. 

*75. Maatacmbclua armaiua (Lacep.) , . 


Geographical Range. 

India, Burma, Siam and Malaya. 

Travancore, Burma, Siam, Malay 
Archipelago and Cochin-China. 
Southern part of Western Ghats, 

Ceyfon and Peninsular India. 

Ceylon, Peninsular India and Deccan. 


Ceylon, India, Burma and further 
east. 

Ceylon, India, Burma and further 

east. 

South India, Malay Peninsula and 
Sumatra. 

Ceylon, India, Burma and further 

cast. 

Peninsular India and Deccan, 

Ceylon, India, Burma to China. 

Western Coast of India, Malay Archi- 
pelago, Siam and Indo-China. 

Ceylon, India, Burma and further 

cast. 

Ceylon, India, Burma and further 

esht. 

Tra\ancorc, Malabar and Malaya. 


76. Mabtacembehia guetUlien Day 

As is to be expected, a great majority of the species belong to the 
Ostariophysi, 41 to the Suborder Cyprinoidea and 14 to the Suborder 
Siluroidea. Of the remaining 21 species, 1 belongs to Apodes (An- 
guillidae), 1 to Synentognathi (Belonidae), 1 to Jticrocyprini (Cyprino- 
dontidae), 16 to Percomorpbi (Ambassidae 3 ; Nandidae 1 ; Pristo- 
lepidae 2 ; Oichlidae 2 ; Gobiidae 1 ; Anabantidae 1 : Polyoanthidae 
1 ; Ophicephalidae 5) and 2 to Opisthomi (Mastacembelidae). 


ZooaEooRaPEicAii Bbmaexs. 

With the exception of the Cichlidae, which are confined to Peninsular 
India and Ceylon, the remaining fanodlies listed above are widely dis- 
tributed in ibe Oriental Region and even further afield. JThe Oichlidae 
represent the Ethiopean element in the fish-fanna of xndia^. The 
Sohizothoiacinae, which are the dominant fish of the streams, marshes 
and lakes of the hi^ plateau of Central Asia, represent the Palaearotic 


*£[(> 1 % S. L., OWr. Sei. V, p. m (1037). 
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element in the fauna of Peninsular India. Two genera of the Sohizo- 
thoracinae, Schimihorax Heckel and Oreinus McClelland, are found in 
torrential streams along the southern slopes of the Himalayas, but 
nowhere else in India. The occurrence of Lepidopygopsis in the Periyar 
Lake is, therefore, of special zoogeographical significance. Similarly 
the Homalopteridae, which are represented in Travancore by two genera 
of the Homalopterinae are of particular interest. The Homalopteridae 
are represented by a number of genera in south-eastern Asia and in 
India proper their range extends up to the hill ranges of Assam and 
Chittagong, and the Eastern Himalayas ; they are absent from the rest 
of India with the exception of the southern parts of the Western Ghats. 
The same can be said with regard to the distribution of Batasio Blytli. 
The genera Macropodus Lac4p&de and Pnstolepis Jerdon are either 
found in Peninsular India or in the Par East, There are species in the 
fauna of Travancore, such as Masfacetnbelus gue^i£ker% Barhus {Puntius) 
burmanicus^ Ambassis ihomassi, and Ophicephalus micropeltes, which 
show a similar discontinuity in the respective ranges of their distribution. 
Even if individuals of a single species are considered, we find that speci- 
mens of Barbus {Purntius) ticto with the lateral line complete are either 
found in Peninsular India or in Burma and Siam, There is thus a great 
deal of evidence to show the close relationship of the Malayan fauna 
with that of Peninsular India. 

The freshwater fish-fauna of Travancore can be divided into the 
following groups from a zoogeographical point of view : 

Group 1. — Species distrUMed throughout India, Burma and further east. 

1. iMubu^alaahmi 14. Wcdlagonia aUu (Blodh). 

2. Danio ae^ipinnaius (MoCleU.). 15. Mystus cavasiiis (Ham.). 

3. Rasbora daniconina 16. Myatua gtdio {Earn.). 

4. Raabora raabora (Ham.). 17. Myatw vitkctiia (Bloch), 

o. Amblypharyfigodon mold (Ham.). 18. Anguilla biroJor McOlcll. 

6. Barbus {Pimtiua) pinnaurcUiia (Bay). 19. XenerUodoii cancila (Ham,), 

7. Barbus (PurUiua) aarana (Ham.). 20. Airibaaaia nalm (Ham.). 

8*. Barbus {PurUiua) aophore Ham. 21. Nandua nandva (Ham.). 

9, Barbus {PurUiua) tkto Ham. 22. Anctbaa taatuAhma 

10. NsmaoMkLS bolia (Ham.). 23. Oloasogobius giuria (Ham.). 

11. Glorias haJitaohua (Lina.). 24. OphicepJtalua gnchm Ham. 

12. Heteropnaustea foaailis {Blooh), 25. Ophicephaha maruliw Earn, 

13. OaRichroua bimacukUtia (Bloch). 26. OphicepJuilua alriatua Bloch. 

27. Mastacetnbelua armatua (Lacep.). 

Group n . — Species distrifmted in Penirmdar India, Malay Peninsida 

etc. 

1. Barbus {PurUiua) burmanicua Bay. 4. Priatolepia faaciata (Blkr.). 

2. Amibasaia thomaaai Bay. 5. Macropodita cupoma 0. Y. 

3. Ophkepihalua micropeUea C. V. 6. MaataceinbUua gmrUheri Bay. 

Group m . — Species distrUnited througlicut India. 

1. Ba/rbut (Puniim) ameiamiu Ham. 
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Group IV. — Species with restrict^ Ustribution in India, 

1. AmblypJmyngodon microUpis (Blkr,). 2, Baibus {Tor) mwsullah Sykes. 

3. Garra mullya (Sykes), 4. Nemachdus vezardi Day. 

Group V. — Species common to Peninsular India a}id Geylon. 

J. Amhlyphu i/ngodon meUttim (C. V.). 5. Lahto dussumieri (C. V.). 

2. Bathus (Puniiua) amphibius (C. V.). 6. Lipidoceplbalus thetmalis (C. V.), 

3. Batbus {Puntins) filamerUosua (C. V.). 7. Aplockilus Unmius (0. V.). 

4. Ba)bua (Puntins) vittatvs {UdsjY 8. Etroplus )mculatii8 (Bloch). 

9. Ehoplus awraUnsis (Bloch). 


Group VI. — Species distributed throughout Peninsular India. 

1. Bat bua {Pmti ua) cmdiua (3 ord.), 4. Gat ra jerdoni (ly^y), 

2. Barhua (Puntiua) ‘tnelanampyx (Day). 5. Peeudeutropius aykeai (Jerd.). 

3. Barbua (Puntiita) parrah (Day). 6. OpUcephalu^ leacopiitictatus Sykes. 


Group VII. — Speciesfound in the Western Qhats and associated hills. 


1. Cliala boopia Bay. 

2. Bat%liua gaUnaia (0. V.). 

3. Barbua (Puntiua) cummca (Ham.). 

4. Barbua (Puntiua) lithopidoa Bay. 
Barbua (Tor) malabaiicua Jord. 

3. Barbua (Puntiua) rndanoaiigma (Bay). 

7. Barbua (Puniiua) wytutadanaia Day. 

8. Bhamnia auatralia (Jerd.). 


9. Nemachilua guentheri Bay. 

10. Myatua cliryaeua (Bay). 

11. Myatua malabancus (3atd.). 

12. Myatua tnorUanua (Jerd.). 

13. Myatua ocrdatua (C. V.). 

14. Qlyptothotax madraapatanus (Day). 

15. Anibaaaia dayi Blkr. 

16. Pristolepia malabarica (Gthr.). 


Group VIII. — Species endemic in Tramncore. 

1. BarHiiis bakeri Bay. 4. Lepidopygopsia typus Eaj. 

2. Barbus (Pwntius) dsnismi Bay. 5. Travancoria jonesi Hoia. 

3. BoMee bakeri Bay. 6. Nsmaahiiue triangularis Day. 

7. Batasio travaneotia Hora & Law. 

Of the 76 species listed above, 27 are widely distributed in India, 
Burma and further east ; 6 are found in Peninsular India on the one 
hand and in Burma and further east on the other, but nowhere else in 
India ; 1 is distributed all over India proper but is not found in Burma : 
4 have a restricted distribution in India, mainly in Peninsular India 
and along the Satpura Trend of mountains ; 9 ate foimd in Peninsular 
India and Ceylon, while the remaining 29 are restricted to Beninsular 
India and of these 7 are endemic in Travancore. Of the 29 species 
only known &om Peninsular India, as many as 23 are found only in 
the Western Ghats and the associated hills. If Ceylon and Peninsular 
India be regarded as one zoogeograpbical region aM the forms, which 
arc found either in Peninsular India or farther east but not in other 
parts of India, be grouped along with the species restricted to Ceylon 
and Peninsular In^, it becomes apparent that about 60 per cent of 
the species are peculiar to Southern India and are found nowhere else 
in India proper. This high endemidty of the fauna of this region has 
been noticed by previous workers also in the case of other groups of 
animals. 

Erom a zoogeograpbical point of view, the fceshwater fish-fauna 
of Travancore presents two special features, the marked Malayan element 
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and tte preponderance of endemic forms. The former, according to 
Blanford^ , dates in India from the Miocene times. We have indicated 
above the occurrence of the Homalopteridae and of the genus Batasio 
in the hiUs of Assam and the Eastern Himalayas which indicates the 
probable route along which the Malayan fauna migrated to Peninsular 
India. Regarding the Himalayan fauna, Blanford stated that : 

“ . . . .The Indo-Malay element in the fauna is very richly represented in the Eastern 
Himalayas, and gradually diminishes to the westward, until in Kashmir and further 
west it ceases to be the principal constituent. Almost all the ludo-Malay genera, and 
a very large proportion of the species, arc identical with Assamese or Burmese forms. 
These facts are consistent with the theory that the Indo-Malay part of the Himalayan 
fauna, or the greater portion of it, has migrated into the mountains from the eastward 
at a oomparativoly recent period. It is an important fact that this migration appears to 
ham been from Assam and not from the Peninsula of hidia^ (Italics are ours.) 

One of us^ has explained the presence of the Indo-Malayan element 
in the fauna of the Eastern Himalayas and Peninsular India by postulat- 
ing that the uplift movement of the Himalayas was probably most 
active in the region of the Assam Himalayas as practically all the highest 
peaks are clustered round this area. It was argued that 

This differential movement, which probably occurred late in the Miocene period, 
must have obliterated all traces of the eastward extension of the Indobrahm and also 
acted as a barrier between the eastern and western Himalayan fishes. The now stocks 
of specialised hill-stream fishes from the cast, not finding means to cross this barrier, 
were deflected towards south-w'est along the Satpura Trend which probably at this period 
Htretchocl across India as a pronounced range from Gujarat to the Assam Himalayas. 
Prom Gujarat the hill-stream fauna migrated towards the south along the Western 
Ghatib and spread to the hills of the Peninsula in the extreme south.'* 

To account for the anomalies of ’distribution referred to above. 
Blanford (Joe, du, p. 435) postulated the diminution of temperature 
as the cause for tlie dispersal of animals from the north to the south and 
stated : 

. .Unless the temperature of ludia and Burma generally underwent a eon- 
siMerable diminution, it is not easy to understand how plants and animals ot temimratf* 
Himalayan types sm-tecclcd in reaching the hills of Southern luflia and CJoykn, as well 
as those of Burma and Malay Peninsula.” 

Temperature is undoubtedly a great factor in the dispersal of animals 
and probably has very great influence on the terrestrial fauna but in 
the case of aejuatic aninmls Ihe presence of water connections is also 
an important factor. Moreover, in the case of toiTential fishes, such 
as the Homalopteridae. a rocky substratum and a swift current are 
also essential for their very existence. In view of these ecological con- 
siderations, it seems probable that the Satpura Trend may have acted 
as a liighway for the migi*ation of this faxma from the late Miocene 
period to the time of formation of the llajmahal-Garro HiU gap. This 
movement may have l^een facilitated by the diminution of temperature 
if the earth movements of the glacial period provided necessary water 
connections for the transference of the fauna from the north-east to the 
south-west. 

The high cndemi(;ity of the Travancons fauna is an evidence of its 
antiquity and long isolation from the fauna of the mainland of India 
and of the adjacent countries. After migrating from north-east to 


1 Blaxiford, W. T., Phit Trana, Roy, Rog, London (B) 
S, L., Hw. Ind, Mu 6, XXilX, p. 265 (1937), 


OXCIV, pp. 433, 434 (192X). 
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south-west, the fauna came to a blind end in the Peninsular region and 
when, with the formation of the Eajmahal-Garo Hill gap and due to 
other causes, it became isolated, it had sufi&cient time to blossom out 
into distinct species, while still retaining its family affinities with the 
parent stock. 


Systematic Account. 

Bariliiis gatensis (Guv. & YaL). 

1878. Barilius gatensis^ Day, Fish. India, p. 592, pi. cxlix, fig. 2. 

4 specimens, 52 to 108 mm. in length. Streams within a radius of 
about 5 miles of Pampadampara, Western Ghats, North Travan- 
core. S. Jones. April 1941. 

3 specimens, 30 to 39 mm. in length. Manimala B., near Kangirap- 
paUy, Central Travancore. 0. C. John, 26. iii.1940. 

2 specimens, 78 and 97 mm. in length respectively. Pool at the foot 
of the largest fall of Peruntenaruvi, a tributary of Pamba R., at 
Edakadathy, Central Travancore. C. C. John, 11. ii.l940. 

1 specimen, 72 mm. long. Chittar stream at Palode, South Travau- 
core. C. C. John, 10.ii.l940. 

According to Day, Barilius gatensis is known from “ Western Ghats 
of Malabar and Neilgherry hills ”, but since then its range has been 
extended to other parts of the Western Ghats also. In some of the 
specimens under report, the lateral bars are short and form a series of 
oblong spots along the sides. On the whole it is a brightly coloured 
species. 


Dania aequipinnatiis (McClelland). 

1878. Danio acquipinnatus, Day, Fisk, India, p. 596, pi. cl, fig. 6. 

19 ftpocimens, 28 to 101 mm. in length. Streams within a radius of 
about 5 miles roiuid Pampadampara, Western Ghats, North 
Travancore. S. Jones, 12.iv.l940 and April 1941. 

2 Hpecimons, 45 and 80 mm. in length. Sannyasa-ode, near Pampa- 
dampai'a, Western Ghats, North Travancore, »S. Jones, April 
1940. 

2 specimens, 44 and 59 mm. in length. Manimala R., near Kangi- 
rappaUy, Central Travancore. C. 0. John, 26.ui.1940. 

2 specimens, 68 and 75 mm. in length. A tributary' of Manimala R.. 
Erumeli, Contra! Travancore. C. C. John, 20,ii,1940. 

1 specimen, 91 mm. long. Pool at the foot of the lariicest fall of I^enai- 

tenaruvi, a tributary of Pam]>a R., at Edakadathj, Central Tra- 
vaiicore. C. 0. John, l!.ii.l940, 

19 specimens, 18 to 74 mm. in length. Aohenko\il R., 7 miles soutJi* 
east of Koimi, Central Travancore. C. C. John, 17.ii.l5»40. 

2 specimens, 66 and 68 mm. in length. Kulathupuzha, a tributary 

of Kallada R., Central Travancore. (pollccted from a pond-lik© 
accumulation of water surrounded by big boulders.) C. C. John, 
14.ii.l940. 

3 specimens, 46 to 67 mm. in length. Chittar stream at Palode, 

South liavancore. C. C. John, 9.ii.l940. 

The large ntimber of young, half-grown and adult epecimens referred 
by us to Banio aeqwijmmtug show variation in colouration and scale 
counts. It seems to us probable that D. nmlabariam (Jerdon) of Penin- 
sular India and Ceylon, anc! B. gfrigUliJer Myers of North Burma and 
Peninsular India are synonymous with the Noi-th Indian D. uequi- 
pinn€dus. The three forms, as known at present, are rather tUfficult 
to dia tingniab from one another and the material under report helps 
to bridge over the differences between them. 
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Rasbora damconius (Ham.). 

1878. Rashora daniconiua, Day, Fish, Iitdifi, P. 584, pi. cxlvi, figs. 2, 3. 

7 specimoiis, 33 to 82 mm. in standard length, Painpadaiupara 
Tank, Western Ghats, North Travancore. fc!. Jones, Hoptember 
1938 and March 1 940. 

42 specimens, 21 to 102 mm. in length. Streams within a radius of 
about 5 miles round Paiupadanipara, Western Ghats, North 
Travancore. S. Jones, 12.iv.l940, and April 1941. 

2 specimens,' longer one 78 mm. in length. Manimala K., noai* 
Kangirappally, Central Travancore. C. C. John, 2($.iii.l940. 

The specimens of Rasbora daniconius correspond with Day^s variety 
neilgherriensis which is stated to grow to a large size and to possess 34 
scales along the lateral line. In all the specimens the lateral band is 
broad and well marked. 

Rasbora rasbora (Ham.). 

1878. Rasbora bucliamni. Day, Fish. India ^ p. 584, pi. oxlv, tig. 10. 

2 specimens, 77 and 83 mm. in length. Streams within a radius of 
about 5 miles round Pampadampara, Western Ghats, North 
Travancore. S. Jones, April 1941. 

2 specimens, 50 and 65 mm. A tributary of Manimala R., Erumoli, 
Central Travancore. C. C. John, 20.ii.l940. 

2 specimens, 82 and 94 mm. in length. Kulathupuzha, a tributary 
of Kailua R., Central Travancore. (Collectod from a pond-like 
accumulation of water surrounded by big boulders.) C. C. John, 
I4.ii.l940. 

1 specimen, 84 mm. long. Ohittar stream at Palodc, South Travau- 
coro. C. C. John, 10.ii.l940. 

Sashora rasbora is represented by a niunber of badly preserved 
specimens in which the scales have fallen off. The species is widely 
distributed in India and Burma, though in the fauna of South India 
it is less common than R. daniconius. 


Barbus (Puntius) ampbibius (Cuv. & Yal.). 

1878. Barbus amphibias. Day, Fish. India, p. 574, pi. cxlii, fig. 8. 

2 specimens, 36 and 77 mm. in length. Manimala R., near Kangirap- 

pally. Central Travancore. 0. C. John, 26.iii.1940. 

8 spccimenss 62 to 70 mm. in length. A tribut€try of Manimala R., 
Brumeli, Central Travancore. C. C. John, 20.ii.l940. 

1 specimen, 88 mm. long. Pool at the foot of the largest fall of Porun- 
tonaruvi, a tributary of Pamba R., at Edakadathy, Oontral Tra- 
vancorc. C. 0. John, ll.ii.l940. 

3 speoimons, 00 to 80 mm. in length. Near the Houroe of KaJladaR., 

4 miles oast of Thonmalai, Central Travancore. 0. 0. John, 9.ii. 
194d. 

4 specimens, 67 to 74 mm. in length. Kulathupuzha, a tributary of 

Kallada B., Central Travancore. (Collected from a pond-liko 
accumulation of water surrounded by big boulders.) 0. C. John, 
14.ii.1940. 

4 specimens, 59 to 70 mm. in length. Ohittar stream at Palode, South 
Travancore. 0, C. John, 10.ii.l940. 

All the specimens of Barbus ampItiSms listed above are characterised 
by the possession of a large, weU-niarked black spot before the base 
of the caudal fin ; in this respect they agree with Day’s description of 
the Malabar examples. According to Day, this species is found in 
“Central India, Deccan, Bombay and the Western coast of India, 
Madras and np to the coast as Ugh as Orissa.” 
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B. ampMbius is liable to be confused with B. dorsalis^ but the promi- 
nent caudal spot and the absence of dorsal and anal spots in B. amphibius 
enable the two species to be distinguished from each other. 

Barbus (Puntius) curmuca (Hamilton). 

(Plate IX, fig. 1.) 

1878. Barbus cimmca^ Bay, Fish, India, p. 566, pi. cxli, fig. 1. 

3 specimens, 37 to 97 mm. in length. A tributary of Manimala R., 
JEiumeli, Central Tiavam ore. C. C. John, 20.ii.l940. 

1 apeciTnen, 148 mm. long. Pool at the foot of the laigcst fall of 

Pcruntenaruvi, a tributary of Pamba R., at Edakadathy, Central 
Travancore. C. C. John, ll.il.l940. 

3 specimens, 89 to 110 mm. in length. Xear the source of Kallada 

R., 4 miles east of Thenmalai, Central Travancore. C. C. John, 

9.11.1940. 

2 specimens, 306 and 113 mm. in length. Kulathupuzha, a tributary 

of Kallada R., Central Travaneoie. (Collected from a pond-like 
accumulation of water suriounded bj big boulders.) C. C. John, 

14.11.1940. 

Barb'us curmuca is represented in the collection by a number 
of young, and lialf grown .specimens. In the largest example under 
report, the tips of the caudal fin are deep l>lack in colour and proximal 
to them there are aieas of a ligiit colour. The rest of the fin is 
somewhat grayish. There is a deep black bar behind the gill-opening 
and in the dorsal half of the body the scales are gj’ayish with lighter 
margins. The bases of the scales above and below the lateral line 
are provided with dark spots. The ventral surface is pale olivaceous. 

Barbus (Puntius) filamentosus (Cuv. & Yah). 

1037. Barbus filamentosuh, Tlora. Bee. ImL Jtlvs, XXXIX, pp, 22-24, text-figs. 

8 , 0 . 

0 sperimons, 65 to 87 mm. in length, A tributary of Manimala R., 
Eiumeli, C’ential Tiavancore. C. C. Jolin, 20.ii.l940. 

12 sjiot‘im(‘ns, 77 to 100 mm. in length. Pool at the foot of the largest 
fall of r<*runtenaruvi, a liibutary of Pamha R., at Edakadathy, 
CViitml Travancore. C. C. John, ll.ii.l940. 

4 specimenb, 63 to 84 mm, in lc*nfi:th. Near the source of Kallada R., 

4 miles east of Thenmalai, Central Travancore. C. 0. John, 9.ii, 
1940. 

3 «pet‘imcns, 75 to 128 mm. in leng.h. Kulathupnzha, a tributary 

of Kallada It., Conti al Travancore. C. G. John, 2U.ii.l940, 

4 spocimenb, 70 to 82 mm. in length. Chittar stream at Palode, South 

Travancore. C. C. John, 10.ii.l040. 

Of the 29 specimens of Barbus filmnentosus collected by Dr. C. C. 
John from different localities in Travancore as listed above, there are 
only 6 fully developed males while the remaining examples are either 
females or juveniles. In the males the number of prolonged filiform 
rays varies from 3 to 5 and in one specimen the last unbranched ray 
is also greatly elongated (text-fig, 2). All the males are provided with 
patches of large tubercles on either side of the snout. These secondary 
sexual characters are very characteristic features of the species. 

As already pointed out by one of us, considerable importance has 
been attached to the presence or absence of barbels in the individuals 
of this species. Small barbels, sometimes hidden in the grooves round 


1 Hora, S, L., J?«r. Mva, XXXVIII, pp. 2-5 (1936), 
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the comers of the mouth, are invariably present in all the specimens, 
but they seem to vary considerably in length. In smaller individuals 



Text-'Fio. 2. — Lateral view of a mature male Apecimen of Bmhm (Puvinn) pla~ 
tnenfosua (Cuv. & VaL), showing secondary sexual characters. Nat. 

they are relatively larger. In one of the male specimens (text-fig. 2) the 
barbels extend as far back as the posterior border of the eye. In one 
of the female specimens also the barbels are of the same length, while 
in two others they extend up to the middle of the eye. One specimen 
is still more remarkable, for in it the barbel of one side reaches the posterior 
border of the orbit while that of the other side is very small. 

The colour varies considerably with age. In the young specimens 
the colour marks are not so prominent ; the large lateral blotch is, liow- 
ever, fairly well marked and the fins are somewhat dusky. Rome of the 
outer rays of llie caudal fin in both the lobes are dark in colour. The 
bases of the scales are also faintly marked with dark spots. In larger 
specimens the lateral blotches ns also the caudal blotches are intensely 
black and are surrounded l)y wdiitish areas. The black spots at the 
bases of the scales become somewhat darker, and in males (text -fig. 2) 
these markings beconte very prominent. Usually in the males a dark 
mark is also present behind the gill-opening. The last undivided ray 
is white in the males and the filamentous prolongations of the rays are 
somewhat dusky. 

Barbus jilamentosus is a South Indian species, having been recorded 
so far from ‘‘ Canara down the Western coast and along the base of the 
Neilgherries, and Travancore hills, also Ceylon.” It is said to attain 
at least 6 inches in length. 

Barbus (Puntius) xnelanampyx (Day). 

1938. Batbuft welunampyjr^ Miftia, Bee. Jnd, Muf>. XL, pp. 258-260, I 

30 specimens, 23 to 67 mm. in length. Pampadampara Tank, Wchtom 
Ghals, North Travancore. H. Jones, September 1938 and March 
1940, 

.52 specimens, 19 to 64 mm. in length. Streams inithin a radius of 
about 5 miles round Pampadampara, Westein Ghats, Noith 
Travancore. S. Jones, 12.iv,1940 and Apnl 1941. 

4 Specimens, 21 to 37 mm, in length. Manimala R., near Kangirap- 
pally. Central Travaneoro, (‘. C^ tiohn, 2C.iii.l940. 

I specimen, 52 mm. long. A tributaiy of Manimala K., Rniineli, 
(Jentral Tm-vancore, i\ V. John, 20.ii.l040. 
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20 s^peciniens, 22 to 45 mm. in Icn^ytli. Achenkovil R , 7 miles south- 
east of Konni, Central Travancore, C. C. John, 17.U.1940. 

1 specimen, 58 mm. long Kulathupuzha, a tributary of Kallada R., 

Central Travancoic. (Collected from a pond -like accumulation 
of -water suirounded by big boulders.) C. C. John, 14.ii.l940. 

0 specimens, 25 to 57 mm. m length. Cbittar stream at Palode, South 
Tiavancoie. C. C. John, lO.ii 1940. 

llisra {loc, dt.) showed that the sexes of Barbvs melanaynpyx can be 
distinsuished by their respective colouration. From the large series 
of fresh specimens examined by us from Travancore we are able to con- 
firm Misra’s account, but find that the colouration of the sexes varies 
to a certain extent. In some of the female specimens the dorsal fin is 
not stained with black while in some of the smaller examples the three 
lateral bands are only faintly marked. In a number of male specimens 
the entire body is dark so that the two broad lateral bands cannot be 
differentiated from each other. The tips of the caudal fin may be devoid 
of the usual black colour, and in certain examples the opercular spot is 
also indistinguishable. In fully mature specimens the tubercles on 
the snout extend in a broad patch all round the front border of the snout. 

Barbus (Tor) mussuUah Sykes. 

1841. Barbus mussullalu Sykes, Trans. ZooL Sor. London IT, p. 356, pi. Ixi, 
fig 4. 

11 specimcnb, 00 to 260 mm. in length. Sti earns -within a radius of 
5 miles lound Pampadampara, Western Gliats, North Travancore, 
8. JoncM, 12.h, 1940 and April 1941. 

2 spe<‘im<‘ns, 42 and ."la mm. in length. Kallar stream at the foot of 

Poninudi Hills, Wtsttin Ghats, South Travancore. S. Jones, 
Apnl 1039. 

Thoudi Hora in his series of articles on the Game Fishes of India 
has not yet dealt witli the Large-sealed Barbels of Peninsular India, 
the number of young and lialf-grown specimens under report seem to 
belong to Baihns muswllah. From a preliminarv examination of the 
material from Peninsular India, Hora has found that this is the 
commonest spe^cies ot these paits and that its range extends along the 
Satpura Trend to the Central Provinces. 

Barbus (Puntius) piimauratus (Hay)* 

1877. Barbus imwtuiaius. Day, F^Jt. India, p. 561, pi. cxx\iv, fig. 3. 

19,36. Baibus pinnaurafus, John, Joinn. Bombnij Xut. Hisf. tSoc. XXX\^TT, 
p. 711. 

1937. Barbus pinnauattus, Hora, Bee. Ind. Mufi. XXXTX, p. 336* 

1938. Baibufi pinnauratus, lloza, i?cr. Ind. XL, p. 239. 

1939. Barbus pJnnaurutus, Das, Bee. hid. Mus. XLI, pp. 440, 441. 

I spmmon, 8,5 mm. long, Kulathupuzha, a tributary of Kallada R., 
Central Tiavaneore. (rollccted from a pond-hko accumulation 
of wattr surrounded by big bouldei’s.) C. C. John, i4.ii.l040. 
1 specimen. 111 mm. long, Chittar stream at Palode, South Travan- 
coro. C. C. John, 10.n.l940. 

In his recent publications, Hora has referred to the remarkable 
distribution of Barbus pinnauratus and indicated its close similarity to 
several species known from India and Burma. The specimens under 
report possess the characteristic colouration of 1 he species and in other 
respects also represent the typical form. 
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Barbus (Pontius) ticto Hamilton. 

1939. Bat bus (Puntius) iicio, Hora, Misra & Malik, Bee. Ind. Mua. XLT, pp. 

263-279. 

1 spocimen, 32 mm. long. Aohenkovil R., 7 miles sontli-east of Konni, 
Central Travancoro. C. 0. John, 17.ii.l940. 

In tlie paper referred to above, Hora, Misra and Malik adduced 
evidence to show that Day’s Barhus punctatvs from Peninsular India, 
characterized by the possession of a complete lateral line, is synonymous 
with B. ticto. In the specimen under report, the lateral line is more or 
less complete. It is worthwhile to mention here once again that examples 
of B. ticto with complete lateral line have .so far been found both in Burma 
and Siam and in Peninsular India. 


Garra mullya (Sykes). 

1921. Oana mullya^ Hora, Bee. Ivd. Mua. XXIT, pp. 658-6C0. 

28 flpooimens, 63 to 186 mm. in length. Streams within a radius of 
about 6 miles round Pampadampara, Western Ghats, Nortl) 
Travancore. S. Jones, 12.iv.l940 and April 1941. 

10 speeimerw, Cl to 121 mm. in lenqih. A tributary of Maninmla 
R., Krumeli, Central Travancoie. C. 0. John, 20.ii.l040. 

2 specimens, 77 and 87 mm. in length. Pool at the foOt ol the largest 
fall of l^eruntenamvi. a Iribuiaiy of Painba R., at Kdakadathy, 
Central Travancore. C. C. John, ll.ii.l940. 

1 fipecimen, 45 mm. long. Aohenkovil R., 7 miles south-east of Konni, 

Cential Travancoro. C. C. John, 17.ii.l940. 

12 specimens, 72 to 114 mm. in length. Near the sonroe of Kallada 
n., 4 miles east of Thenmalai, untral Travancore. C. V. dohn, 

9.11.1940. 

0 Hpooimens, 71 to 106 mm. in length. Kulatliupuzha, a tributary 
of Kallada R., Central Travanooro. (Colleoied from a pond-like 
aooumulation of water surrounded by big bouldere.) f’. John, 

14.11.1940. 

2 specimens, 43 and 66 mm. in length. Kallar stream at the foot of 

Ponmudi Hills, Westeui Ghats, South Travan<‘oie. S. ffones, 
April 1939. 

Garra mulhja is the most widely distributed hill-strcaiu fish of the 
Western Ghats and is represented by a lai*ge number of young, half-grown 
and adult specimens in the collection under report. It has been found 
to be equally abundant along the western portion of the Satpura Trend 
of mountains. The species can readily be distinguished by the absence 
of a proboscis on the snout, by the presence of tubercular areas, and by 
the fact that the tip of the snout is marked off by two short lateral grooves. 
In certain examples the tubercles are few and not well marked. 


Bhavania aiistiralis (Jerdon). 


1941. Bhavania australis, Hora, Bee. Ind. Mus. XLTTT, p. 226, pi. viii, 
1-3. 


32 specimens, 40 to 111 mm. in length. Streams within a radius of 
about 5 miles round Pampadampara, Western Ghats, North 
Travancore. S. Jones, 12.iv.l940 and April 1941. 

1 specimen, 94*6 mm. long. Kallar stream at the foot of Ponmudi 
Hills, Western Ghats, South Travancore. S. Jones, April 1939. 

Hora(2oc. cit.) has given a detailed account of Bhavania australis 
and discussed its affinities with other genera of the Homalopterinae. 
The species seems to be fairly common in the southern portion of the 
Western Ghats, 
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Travancoria jonesi Hora. 

194J. Tmoaacoria jonesi, Sora, £ec, hid, Mus, XLUX, p. 230, pi. viii, figtf. 

. 5 - 9 . 

20 specimens, 22 to 100 mm. in length. Streams within a radius of 
about 5 miles round Pampadampara, Western Ghats, North 
Travaneore. S. Jones, 12.iv.l940 and April 1941. 

An aoooimt of Travancoria jonesi was recently pnblislied by Hora 
(loc, cit,) in his paper on the Homalopterid fishes from Peninsular India, 
The genus Travancoria is very closely allied to Bhavania^ but differs 
in having more extensive gill-openings and a larger number of rostral 
barbels. The species is known only from Travaneore, 


Lepidocephalus themialis (Cuv. & Yal.). 

1878. Lepidoc&phalichthys thernialis, Daj', Fish, hidia, p. 610, pi. civ, tig. 3. 

20 specimens, 29 to 33 mm. in length. Pampadampara Tank, Western 
Ghats, North Travaneore. S. Jones, March 1940. 

42 bpecimens, 33*3 to 70 mm. in length. Streamb within a radius of 
about 3 m^es round Pampadampara, Western Ghats, North 
Travaneore. S. Jones, 12.iv.l940 and April 1941. 

Lepidocephalus thermalis is known from Peninsular India and Ceylon, 
In general facies, it is closely allied to L. guntea of northern India, but 
Day distinguished the two species by the size of the head and the number 
of transverse row's of scales on the body. It is likely that when large 
series of specimens from different localities are carefully examined, the 
two forms may prove to be local races of the same species. 


Nemachilud eveasardi Day. 

1878. Nentachiius evfzardi. Day, Fish India, p. 613, pi. cliii, tig. 11. 

1919. Nemachilus evezardi, Annandale, Rec. Ind, Mus. XVI, p. 126, pi. i, 

figti. 2, 2a. 

1938. yemachilus evezaidi, Hora, Mec. hid. XL, p. 241. 

42 speoimenb, about 25 mm. in length. Streams within a ladi^ ot 

about 5 mileb round Pampadampara. Western Ghats, North 
Travaneore, S. Jones, April 1941. 

43 specimens, 13 to 56 mm. long, Dhobikana, a small btream close 

to Pampadampara, Western Ghats, North Travaneore. S. Jones, 
March 1940. 

8 specimens, 31 to 41 mm. in length. 8annyasa-ode, near Pampa- 
dampara, Western Ghats, North Travaneore. S. Jones, April 
1940. 

NenmkUus evezardi was hitherto known from the Western Ghats, 
near Bombay, the Pachmarhi hills, Central Provinces, and the Bailadila 
range, Bastar State, Central Provinces. It is recorded here from the 
Travaneore hills for the first time. The distribution of the species is of 
some interest as indicating the continuity of these hilla at some earlier 
period. 

N. evezardi is readily distinguished from other Indian species of the 
genus by the possession of weU-marked nasal barbels. The colouration 
is very variable, but is quite characteristic of the species. 

Y 
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Nemachilas guentheii Day. 

(Plate IX, figs. 2-6.) 

1867. Neniacheilus gueniheri. Day, Proc, ZooL 8oc. Lo7idon, p. 285. 

1868. Nemachilua guentheri, Gunther, Cat, Fish. Brit, Mua, VII, p. 361. 

1872. Neinacheihia guerUherin Day, Joum. As, 3oc. Bcrigal XLI, p. 195. 

1878. Ncmacheilm gtteniherij Day, Fish, India, p. 615, pL clvi, fig. 10. 

1889. Nemachihis guewtheri. Day, Faun, Brit. Ind. Ush. I, p. 228. 

2 specimens, 27 and 61*2 mm. in length. Streams within a radius oi 
5 miles round Pampadampara Western Ghats, Noi*th Tra van- 
core. S. Jones, April 1941. 

Since the discovery of Neniachilus guertRieri by Day about 74 yearn 
ago in the “ Rivers along the lower slopes and base of the Neilgherry 
hills ”, no other worker seems to have collected further material of this 
species. Gunther’s description is baaed on a typical specimen from 
Day’s collection. Besides the two specimens collected by Mr. S. Jones 
as noted above, we have ejcamined 3 specimens from the Dhoni forest 
in South Malabar collected by Mr. E. Bumes in May 1923, and 8 speci- 
mens collected by the late Dr. N. Annandale from the Nierolay stream, 
a tributary of the Bhavani river at the base of the Nilgiri Hills. These 
records show that the species is distributed probably all over the southern 
parts of the Western Ghats and the associated hill ranges. 

In the specimens under report, the length of the head is contained 
from 6*10 to 5-69 times in the total length and from 4*16 to 4*49 times in 
the standard length. The head is broader than its height : its width is 
contained from 1*56 to 1*86 times and its height from •1*80 to 2*04 times 
in its length. The eyes are situated almost in the midtile of the head or 
xlightly nearer to the tip of the snout than to the end of the opercular 
border ; the diameter of the eye is contaiued from 3*90 to 5*30 times in 
the length of the head, from 1*43 to 2*25 times in the length of the snout 
and from 0*83 to 1*40 times in the interorbital width. The head and the 
anterior part of the body are somewhat fiattened while tibe tail is com- 
pressed from side to side. The depth of the body is contained from 
8*68 to 9*79 times in the total length and from 6*86 to 7*72 timAa in the 
standard length. The caudal peduncle is almost as long as high or may 
be slightly longer. 

From the material before us, it seems that the colomration is very 
variable. In a specimen from the Dhoni forest, the dorsal surface is 
uniformly dark with faint indications of the pale bands in the tail region. 
As pointed out by Day, there are usually three rows of pale spots 
(PI. IX, fig. 2) but their extent varies practically with each individual. A 
black mark is invariably present in the axil of the pectoral fin and the 
caudal fin is provided with, three W-shaped ban^ across it. There is 
a deep, short, vertical bar at the base of the caudal fin. 

The specimens from the Nierolay stream (PI. IX, fig. 4) and Pampa- 
dampara are much lighter in colour. The general colour of the body is 
pale olivaceous ; the dorsal surface of the head is grayish, while the 
entire ventral smrface is much lighter. The body is mn-pTrAd with 3 rows 
of spots of different sizes and form ; they impart a very characteristic 
appearance to the species. 
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Meamremevds in millimetres. 





Dhoni Forest, 

Pampadam- 

Nierolay 




S. Malabar. 

para. 

Stream, 







Nilgiiis. 

Total length 



45-6 

51-8 

62*0 

51*2 

40-8 

56-8 

Length of caudal 



9-1 

10*6 

10-4 

10-8 

7*2 

12-0 

Length of head . . 



8-2 

9*6 

10-0 

9-0 

8*0 

10-6 

Height of head . . 



4-1 

4-9 

4*9 

5-0 

4-0 

6-6 

Width of head . . 



6*2 

6*1 

6-8 

6-3 

6-0 

6*8 

Depth of body .. 



6*2 

6-6 

6*9 

6-9 

4-9 

6-8 

Diameter of eye. . 



2*1 

2-1 

2*4 

2-0 

1-8 

2-0 

Length of snout. . 



3-0 

3*4 

3*9 

3-9 

2-6 

4-6 

Interorbital distance 



2-0 

2-6 

2*6 

2-4 

1-6 

2-8 

Length of dorsal 



7-2 

9-0 

9-8 

8-0 

7-0 

8-6 

Length of pectoral 



7*2 

9-1 

9-9 

8-9 

7-8 

10-0 

Length of ventral 



6-7 

8-1 

9-0 

7-7 

6-0 

8-9 

Length of anal . . 



6*1 

7-2 

8-1 

7-0 

6-2 

7-7 

Length of caudal peduncle 



4*6 

6-8 

6-6 

6-0 

4-2 

6-0 

Least height of caudal peduncle 


4-6 

6-0 

6-5 

4-6 

3*8 

6-0 


Nemachilus triangularis Day. 

1866. Nemacheilua triangularis, Day, Pros, Zool. 8oc, London, p. 296- 

1866. Nemacheilua triangularis, Day, Fish. Malabar, p. 203, pi. 3dv, fig. 1. 

1868. Nemachilus triangularis, Qfintlier, Cat, Fish, Brit, Mus, Vil, p. 362. 

1872. Nemacheilua triangularis, Day, Joum, As, Soc, Bengtd XII, p. 194. 

1878. Ne^nacheilus triangularis. Day, Fish, India, p. 619, pi. cKii, fig. 10. 

1889. Nemabhilus triangularis. Day, Faun, Brit, Ind, Fisli. I, p. 234. 

1909. Nemachilus triangularis, Jenkins, Bee. Ind, Mus, HI, p. 289. 

1929. Nemachilus triangularis, Pillay, Joum. Bombay Nat, Eist. Soc, aXaHI , 
p. 710. . 

1936. Nemachihis triangularis, John, Joum, Bombay Nai. Hist, Soc, XXXYIIJ, 
p. 710. 

6 specimens, 46 to 73 mm. in length. Streams within a radius of about 
5 miles round Pampadampara. Western Ghats, North Travancore. 
S. Jones, 12.iv.l940, and April 1941. 

4 specimens, 42 to 49 mm. in length. Manimala B., near Xangirap- 
pally, Central Travancore. C. C. John, 26.iii.1940. 

6 specimens, 38 to 66 mm. in length. Achenkovil B,, 7 milM south- 
east of Konni, Central Travancore. C. 0. John, 17,ii.l940. 

1 specimen, 62 mm. long. Kulathupuzha, a tributary of Sallada 
B., Central Travancore. C. 0. John, 14.ii.l940, 

8 specimens, 42 to 64 mm. in length. !BLallar stream at the foot of 
Ponmudi Hills, Western Ghats, South Travancore. S. Jones, 
April 1939. 

Day described Nemachihis triangularis from, two speoimeiis collected 
at Muridikyura, Travancore. Tbe type-specimens are now preserved 
in the collection of the British Museum and, according to Day, the longer 
of the two is 2*1 inches in total length. There appears to be consider- 
able inconsistency in Day’s earlier and later accoimts of the species 
regarding the proportions of the various parts of the body to the total 
length and, moreover, Day’s illustration of the fish, as has already b^n 
pointed out by Gunther, is not satisfactory. In view of this, we give 
below a complete description of the species and figures from fresh 
specimens. 

D.2/8 ; A.2/5 ; P J1 ; V.8. 

Nemachilus triangularis is a pretty loach with a very characteristic 
colouration ; it is almost subcylindrical with the head and anterior 
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part of body slightly depressed. The head is conical and bluntly point- 
ed anteriorly ; its length is contained from 4-09 to 6’32 times in the 
standard length and firom 5-13 to 7’11 times in the total length. The 
height of the head is contained from 1*45 to 1*88 times and its width 
from 1*28 to 1*55 times in its length. The eyes are of moderate sise, ate 
situated almost in the middle of the length of the head, and are not 
visible from below ; the diameter of the eye is contained from 3*60 to 
6*00 times in the length of the head, from 1*33 to 2*1 4 times in the length 
of the snout and from 0*80 to 1*57 times in the interorbital width. In 
the males there is a small, obtuse projection of the preorbital below the 
anterior comer of the eye. The nostrils arc situated considerably nearer 
to the anterior border of the eye than to the tip of the snout ; they are 
separated by a prominent flap. There are six moderately long barbels. 
The lips are thick, fimbriated and continuous at the angles of the mouth ; 
tile lower lip is interrupted in the middle. The inter-maxillaries form 
a beak-shaped, median projection, which, when the mouth is closed, 
lies in front of the lower jaw. 

The depth of the body is contained from 6*28 to 9*17 times in the total 
length and from 6*06 to 7*70 times in the standard length. The caudal 
peduncle is well formed and is generally somewhat higher than long. 
The body is covered with small distinct scales and the lateral line is 
fairly extensive and generally complete. 

The dorsal fin originates slightly in advance of the pelvics and its 
commencement is almost equidistant from the tip of the snout and the 
base of the caudal fin. Its margin is straight and oblique, except at 
the anterior end where it is rounded. The pectoral is generally some- 
what shorter than the head, but may be equal to it or even slightly 
longer ; it is broadly pointed in the middle and is separated from the 
peMcs by a distance equal to a third of its length. The pelvics are 
distinctly pointed in the middle and bear a fleshy appendage in the axil ; 
they do not extend as far as the anal opening. The caudal fin is deeply 
bifurcate. 

The colour pattern varies considerably with age. In a young speci- 
men, 36 mm. in total length, the gioimd colour is pale-olivaceous and 
there are about 7 dark bands descending from above to the sides ; they 
are angularly directed backwards and some of the anterior ones are 
umted by narrow longitudinal streaks. Most of the bands are edged 
with madder brown, and rounded yellow spots are present in the angi^r 
parts of some of the anterior bands. There are four bands on the head, 
one on the snout, one below the eye and two behind it in the opercular 
r^on. The dorsal fin is provided with two bands and there are indica- 
tions of two bands on the caudal. The anal and the pelvic fins are also 
provided with one band each. There is a black blotch at the base of 
the caudal. 

Dayt described the colouration of a specimen, 52*5 mm. in total 
length, as : “ Yellowish-banded, each band being edged with black ; 
seven along the body, which pass backwards towards the lateral line, 
and consequently are disposed in a V-shaped manner ; one band passes 
over the operculum, a second through the eye and a third from the 


» Day, F., Pne. Zod, 8oe, Loudtm, p. 296 (1866). 
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orbit to the angle of the mouth. Dorsal with three irregular rows of 
black spotj^. Pectoral, ventral and anal unspotted, but darkest at 
their margins. Thre^^ black bands on the caudal, which has also a 
black base.” 

In a specimen, 72 mm. in total length, the colour pattern is still 
further modified. The ground colour of the head and the body is grayish 
and the pale bands on the body are broken up. There are seven bands, 
the anterior five ai'e directed backwards, whde the last two are vertical 
and are conspicuously edged with madder brown. There are a number 
of yellowish patches of different skes and patterns above the lateral 
line. Five yellowish bands are present on the head and the colouration 
of the fins is similar to that described by Day. 

Distributimi, — Travancore. The specimens figured here were collect- 
ed by the late Dr. N. ^Lanandale at Gourtallum, Travancore. 


Measurements in millimetres. 



Pampadain- 

parn 

Kallai Mream. 

Aclienko\U B 


Kula- 

thu- 

puzha. 

Manimala B. 

Total lensth 

55-0 

70-j 

42*0 

r»7*o 

07*5 

SS*5 

53*2 

5(S*.> 

ra*5 

42*5 

48*0 

49*2 

JL.enji:th of cawlal .. 

8-s 

12*0 

9 0 

11*0 

15*0 

7*8 

115 

11*0 

11*2 

8*3 

9*5 

10*5 

l.en];ith of head . 

9-0 

H-O 

7*0 

0-0 

ll*.*) 

T-.'S 

10*0 

10*0 


7*8 

S*5 

8*0 

Height of head 

,v5 

7*0 

1*0 

o*a 

7*0 

4*0 

5 5 

0*0 

3*5 

4*5 

>•0 

6*5 

Width of head . . 

0-5 

8*0 

,V0 

7*0 

8*0 

5 0 

7*0 

7*0 

6*5 

5-5 

6*5 

5*8 

Depth of body 

C-O 

8*0 

:>*o 

7*0 

9*0 

3*0 

7*5 

9*0 

0*5 


0*0 

a*o 

Dia'meier of eye . . 

2-0 

2*5 

1*4 

2*3 

2*5 

1*8 

2*2 

2*5 



2*2 

2*2 

iiei^h of auout . . 

3-r> 

4*2 

3 0 

.}*.> 

4*5 

2*4 

4*0 

4*0 

8*5 

3*2 

3*5 

8*2 

Interorbitol distance 

2-5 

.1*8 

*>•2 

2*5 

3*0 

2*0 

2*5 

2*0 

2*5 

2*0 

2*0 

20 

Xiength of dorsal . , 

8-5 

10*0 

r»*8 

»«0 

0*5 

5*8 

8*0 

9*0 

7*8 

7*2 

7*5 

7*5 

Un^th of pectoral 

8-5 

11*2 

<»*5 

9*0 

12*0 

7*0 

9-0 

9*0 

8*0 

7*0 

0*0 

8*0 

Leii<rth of ventral 

7*8 

9*2 

(»*0 

8*5 

10*0 

5*8 

7-0 

Kyi 

VP 

5*5 

7*5 

5-2 

Length of anal 

7*0 

9*2 

50 

7*0 

S*.”) 

3*0 

7*0 



5 8 

7*0 

0*2 

Length of caudal 

0*0 

8*0 

4*0 

5*8 

5*8 

3*5 

5*0 



4-0 

4*0 

4*b 

pedtmcle. 

Leafrt heicht of 
caudal i»eduiiclc. 

6*0 

7*0 

4*5 

0*5 

8*0 

4*0 

0*6 

I 

1 

5*0 

6*0 

5*2 


Callichrous bixoaGulatiis (Bloch). 


19S6. Callichrous bimaculaius, Hora, Bee, Ind, Mus, XXXVIII, pp. 356-361. 
2 specimens, 144 and 149 mm. in length. Xear the source of Xallada 
R., 4 miles east of Thenmalai, Central Travancore. C. C. John, 9.ii. 
1940. 

1 specimen, 162 mm. long. Knlathupuzha, a tributary of Xallada 
R., Central Travancore. C. 0. tfohn, 14ji,1940. 

Recently one of US (Hora, he. dt.) discussed the specific limits of 
CalUchrous Umimdatus, and referred to the great range of variation 
exhibited by the species. In the specimens under report, the coloura- 
tion varies considerably ; one of the specimens is very dark all over, 
while the others are much lighter. 

Batasio travancoiia Hora & Law« 

1941. Baiaaio tremmeoria, Hora and Law, Bee, Ind. Mua. XLTTT, pp. 40-42, 
pL ii, figs. 7-9, text-fig. 3. 

1 specimen, 95 mm. long. Pool at the foot of the largest faU of Perrm- 
tenaruvi, a tribute^ of Pamba R., at Edakadathy, Cmitral Tia- 
vancore. 0. G. Joh^ ll.ii.l940. 

1 specimen, 85 mm. long. Xear the souroe of Kallada R., 4 miles 

east of Thenmalai, C^tral Thravanoorei. 0. 0. John, 9.ii.l940. 

2 specimens, 78 and 105 mm. in length. Xnlathnpuzha, a taibataiy 

of il^lkda R., Central Travancore. C. C. John, 14iil940. 

1 specimen, 75 mm. long. Ohittar Stream at Palode, South Travai)- 
oore. 0. 0. John, 10.U.1940. 
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Batasio tramncoria was recently described by us and reruarks were 
made on the remarkable discontinuous distribution of the genus. It is 
known so far from the central and southern parts of Travancore. 

Mystus cavasius (Ham.). 

1877. 3facione8 cnvaaiua^ Day, Fish, India, p. 447, pi. c, fig. 1. 

1 npecimen, 103 mm. long. KuUthnpuzlia, a tributary of Koliada 

R., CJentral Travancore. (Collected from a pond-bke acrumula- 
tion of water suirounded by big boulders.) C. C. John, 14.ii.l940, 

Mystus cavasius is widely distributed in the fresh waters of India 
and Burma. The specimen under report is a male with a well-developed 
urinogenital papiUa ; the free portion of the papilla being almost as 
long as the diameter of the eye. The testes are lobulated as in M, 
malabai icus {vide infra^ p. 256). 

Mystus malabaricus («Terdon). 

1877. 3Iacione8 mcdabaj icut,, Day, Ftsh, India, p. 4S0, pi. d, fig. 2. 

1930. Macrones malabai irus, John, Journ, Bombay Nat, Hist, Soc, XXXVIII, 
p. 709. 

2 specimens, 89 and 111 mm. in length. A tributary of Manimala 

R., Erumeli, Central Travancore. 0. C. John, 20.ii.l940. 

6 bpecimeus, 95 to 119 mm. m length. Kulathupuzha, a tributary 
of KaHada K,, Central Travancore. (Collected iiom a pond-like 
accumulation ot water sunoimded by big boulders.) C. 0. John, 
14,ii.l940. 

1 specimen, 1J7 mm. long. AchcnkoviJ R., 7 miles south-east of 
Konni, C^enlral Travamore. 0. C. John, 17.ii.l940. 

3 specimens, 99 to 1X8 mm. nt length. 'N'cai the souico of Kallada 

R., 4 miles cabt ot Thenmaki, Central Travancore, C, 0, John, 
9.U.1940. 

3 specimens, 91 to 113 mm. in length. Chittar stream at Palode, 
South jPravancore. C. C. John, 10.ii.l940. 

In Br. 0. C. John’s collection there are 16 male specimens from 5 
localities, a« listed above, which we refer to Mi/sfus indlaharims (Jerdon). 



TKd-Tto. 3. — External nrinogejiitel stractnies in the male and female of MyUm 
maMarvMS (Jerdon). Male; x 2; Female: X 2}. 


The males are provided with a uxinogenital papilla, the size of which 
depends npon the sexual matnrity of the incUvidnal irrespective of its 
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length. In immattiie specimens the testes are libbon-like strnotnies 
but become greatly enlarged and highly lobulated in adnlt males. The 
nrinogenital duct opens at the extremity of the papilla. In the fenoales 
the nrinogenital opening is a slit-Kke aperture bordered by thickened 
lips. On account of these secondary sexual characters, the males and 
females can be distinguished readily. The anal opening is situated at 
a considerable distance in front of the nrinogenital opening. 

The presence of a nrinogenital papilla is a fairly common occurrence 
among Siluroid fishes. Mukerji ^ recorded it in the case of Qlyptostermm 
retmiAatum Mcdelland. Day (Zoc. eit., pp. 449, 460) referred to the 
presence of an anal papilla (=urinogenital papilla) m the case of two 
species of Macrones described and figured by him, viz., M. kel^im (Cuv. 

& Val.) and M. armatus Day. Prom among the specimens referred by 
Day to M. makbaricus, two are now preserved in the coUection of 
Indian Museum ; one (No. 721) is a male with a well developed papilla 
and the second is a female (No. 504). The former is the original 
of his figure in the Fishes of India and it seems that the presence of 
the papiUa was overlooked. M. malabarims differs from M. keletius 
and M. armatus by its smooth head and other characters of minor 
importance. 

Recently Mookerjee, Mazumdar and Das Gupta^ described similar 
nrinogenital structures in Mystus gulio (Ham.), but used for them 
anthropomorphic terms and by implication assiuned for them copulatory 
functions without giving reasons for their views. We found simili 
organs in all the species of Qagata and Batasio studied by us®. 

M. malaJbarious is known feom the Malabar Coast, Wynaad Hills 
and the hill ranges of Travancore. 

Glyptodtorax madra^atanus (Day). 

19B8. Glyptothorax niadraspatanue, Hora, Bee, Ini, Mui, XL, p, 370. 

1 speoimen, 101 mm, long. Pampadampara, Western Gliats, North 

Travancore, S. Jones, 12.iv.l940. 

2 specimens, 67 and 110 mm. in length. Streams within a radios of 

6 miles round Pampadampara, Western Ghats, North Travancore. 

S. Jones, April 1941. 

1 speoimen, 178 mm. long. Pool at the foot of the largest fall of 

Perontenaruvi, a ladbutary of Pamba B., at Edahadathy, Central 

Travancore. C. 0. John, ll.ii,1940. 

In his key to the Indian species of the genus QlypMhorax, Hora ^ 
included Q. madraspedanus in the group m which the ventral surface 
of the outer rays of the paired fins is not plaited. In the huger ^ecimen 
under report, the skin on the ventral s^ace of the pectoral spine and 
that of the two outer rays of the pelvic fins form an adhesive pad of 
longitudinal grooves and ridges similar to those of the thoracic a^esive 
apparatus. It seems probable that Hus character, which is directly 
correlated with the rapidity of the current, is of little taxonomic value. 


1 Mokeiji, D. S., JUm. Com. Aead. X, art. xnii, p. 329 (1936). 

*Mook6riee, E. E., Uaznmdar, S. B. and I>S8 Gnpta, B., Ind. Joum. Vet. Sei. 
Animal SnA. X, p. 296 (1919). 

* Hoia, S. L. and Laur, N. C., Bee. Ind. Mue. ZUn, pp. 942 (1941). 

« Hoxa, S. L.. Bee. Ind. Mnt. XXV, p. 12 (1923). 
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The lower lobe of the caudal fin of the larger speciiueu is abnormal ; 
it is rounded instead of being pointed and has a Y-shaped whitish area 
in its distal portion. 


Xenentodon candla (Ham.). 

1877. Bdone cancila, JDay, Fish, India, p. 611, pi. cxviii, fig. 5. 

1 spocimon, 222 mm. long. Pool at the loot of the largest fall ot 
Pcruntenaruvi, a tributary of Pamba It., at Edakadathy, Central 
Travancore. 0. C. John,"ll.ii.l940. 

Xenentodon cancila is widely distributed in the fresh waters of India 
and on account of its characteristic beak can be readily distinguished 
from other kinds of fish. 

Ophicephalus gachua Ham. 

1876. Ophiocephalus gachwi, Day, Fish, Indut, p. 367, 

5 specimens, 82 to 123 mm. in length. Streams within a radius of 

aboat 6 miles round Pampadampaia, Western Ghats, North 
Travancore. S. Jones, I2.iv.l940 and April J941. 

1 specimen, 18 mm. long. Manimala R., near Kangirappally, Central 
Travancore. C. C. John, 26.iii.1940. 

6 specimens, 36 to 61 mm. in length. Aohenkovil R., 7 miles south- 

east of Konni, Central Travancore. C. C. John, 17.ii.l940. 

1 specimen, 47 mm. long. Kulathnpuzha, a tributary of Kallada R., 
Central Travancore, (Collected from a pond-like accumulation 
of %vater surrounded by big boulders.) C. C. John, 14.ii.l940. 

Ophicephalus gachm is represented in the collection by several young 
and half-grown specimens. This species is widely (listril>ute(l through 
out the Oriental Eegion. 

Mastacembelo^ armatus (Lucep.). 

3876. MasinceMOdus annulus. Day, Fish, India, p. 340, pi. Jxxiii, fig. 2. 

1 bpeoimen, 225 mm. long. Pool at the toot of the largest fall of 

Peruntonamvi, a tributary of Pamba R., at Edakadathy, Central 
Travancoro. 0. 0. John, ll.ii.l940. 

2 specimens, 64 and 267 mm. in length. Aohenkovil R., 7 milob south- 

east of Konni, Central Travancoro. C. C. John, 17.ii.l940. 

Mastacembelvs amatus is a widely distributed Indian fish ; its range 
extends as far as China. As has already been noted by Day and other 
workers, the colouration of the species varies considerably with growth, 
and very young specimens^ of about 2 to 3 inches in length look quire 
different from the adult. 


‘Hora, S. L. and Mukerji D. D., Sec. Ind. Jfiin XXXVIIT, p. 143 (1936), 





EXPLANATION OF PLATE IX. 

Tub FbessHWater Fish of Tbavancokb. 

Barbm {Fwtiiits) curmitca (Hamilton). 

Fig. 1.— Lateral view of a .specimen showing the blark-tipped caudal 
and tubercles on the side of the head : A I- 

Nemachilus guentheri Day. 

Fig. 3.— Lateral view of a female specimen from Dhom forest, S. Mala- 
bar : A ca. 2J. 

Fig. 3.— Ventral surface of head and anterior part of bodv of same : 
X ca. 2]^. 

Fig. 4. — ^Lateral view of a male specimen from Nierolay stream, Nilgiri 
Hills : X ca. 2. 

Fig. 5.— Ventral surface of head and anterior part of body of same ; 
X ca. 2. 


Nmackilus triangiilam Day. 

Fig. 6. —Lateral view of a juvenile specimen from Courtallum, Travan- 
core : X ca. 3. 

Fig. 7.— Ventral surface of head and anterior part of body of same : 
X ca. 3. 

Fig. 8.— Lateral view of an adult specimen from Courtalluin, Travan- 
core, showing characteristic colouration of the species : x 
ca. If. 







Two NEW SPECIES OF OBEREA FROM MADRAS (COLEOPTERA; 

CERAMBYCIDAE). 

By J. C. M. Gardner, Forest Research histitute, Dchra Dun, V, P, 

Obeirea aitocarpi, sp. nov. 

Ochraceous, except eyes, antennae, distal two-thirds of elytra and 
of wings and distal segment of abdomen (above and below) which are 
black. Pubescence very short imiformly corresponding in colour with 
the derm ; there are a few longer hairs on head, pronotum and base of 
elytra. Body elongate. 

Head and pronotum with rather coarse but shallow and not very 
distinct punctures : front in male a little wider than an eye (as seen 
in frontal view), distinctly wider in female ; lower lobe of eye slightly 
wider than high, separated from mandible by about one-third its own 
height. Antennae reaching to about the el 3 dral apex, the scape very 
finely rugulose, the third segment slightly longer than fourth. Pro- 
thorax wider than long, very slightly constricted anteriorly and posterior- 
ly. Elytra a little wider than prothorax and slightly attenuated in the 
middle region, with two feeble costae behind the shoulder which do not 
reach the apex, the disc depressed ; punctures mostly serially arranged, 
rather coarse basaUy, absent at apex ; apex of elytron somewW narrow- 
ed, truncate and slightly concave, the outer angle with a rather stronger 
angulation, the inner with a small point. Posterior femora reaching a 
little beyond second abdominal segment. Last stemite of female with 
a fine median line, of male with a shallow longitudinal depression. 
Length 12 mm. to 16 mm. Eljrtra about five times as long as prothorax. 

Holotype (male) and four paratypes reared from green twigs of 
Artooarpus integrifoUa sent to Dehra Dun from Palghat, Madras. 
Emeigences from 31st March, 1941 to 4th April, 1941. 

The new species has much in common with 0. okra Pasc. (—0. armata 
Gah.) but has no median process on the first abdommal stemite and the 
colour is quite different. 

Oberea mangalorensi^ sp. nov. 

Head, prothorax and underside (except last abdominal sternum) 
and legs frilvous ; last abdominal segment black except a narrow space 
at base ; antennae black ; elytra fdvous on about the basal iddrd, 
infuscated beyond that. Bo% form elongate. 

Head closely and rather coarsely punctured on frons and above ; 
frontal area higher than wide in male, wider in female ; lower lobe of 
eye about as hi^ as wide, reaching to near mandible. Antennae extend- 
ing a little beyond elytra in male ; third segment longer than fourth. 
Prothorax parallel sided, sli^tly longer than wide in male, about as 
long as wide in female ; distinctly and rather closely punctured. Elytra 
slender, somewhat narrowed in middle region, serially punctate ; the 
apiees concave-truncate, the outer angle rather bluntly produced. 
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Posterior femora reacting to about middle of second abdominal segment. 
Abdomen witt some larger punctmes beneath. Last sternum of male 
with wide depression. Len^h 11 mm. to 14 mm. 

Madras : South Mangalore, four specimens on fohage (J. C. M. 
Gardner). Holotype (female), allotype (male) and one paratype in 
Forest Eesearch Institute ; one paratype m Zoological Survey of India, 
Calcutta. 

This species resembles posiicata Gahan structurally but is distmguish- 
ed by the black posterior segment of the abdomen and the posteriorly 
infuscated elytra. 





CYCLOPOIDES NOUVEAUX DU CONTINENT INDO-IR.ANIEN. II. 

Pit) r Lixdi3jt« 

Mesocyclops (Thermocyclops) maheensis, nov. 

Di sci ipfio^K — liongueur de la fpinelle adulte de 022 a 1017 •j (<5 
auimaux me^\iv6B ) ; Jargeiu* environ 2S0 * 1 , iibdoinen elanco. a seg- 
ment genital allonge et pen elarei dans sa partie prijxiinale. Bord 
post6rieiir du qu9tri<'ine segment abdominal iivim la moi+i6 interne 
de k face ventrale d’nn groupe de 5 a 6 epines evtremeinent petites 



Fio. 1. — Meaocyelojas {Tlmmocyclopa) mahtensie, sp. nov. 

a, $ Segment genital et P5; &. $ Segment gdnital, antie aspect; c. $ Fuica, 
face dorsale ; d, $ Endopodite de P4 et lamelle 'hasale ; 9 Lamelle^basale de P4, 

autie aspect ; 5 P5 etP6. 

diffieiles h distinguer. Fnrca h branches divergentes de 3*39 k 3*9(> 
fois au««si longues que larges. Soie dorsale sans eils, tr^s lonstiie, mais 
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iiif^rieuie eu l(jiij»ueur oelle de la soie apical^ iiiteiw <le la furca 
^moyemies respectives de 0 iudiAidas 135 181 •!). Pennation de la 

soie ai)ioale mediane interne Wt^ronyme, les oils 4tant espac4s sur la 
nartie terminale niais tr4s berr^s et plus lonos ailleurs. Premiere an- 
tenne a 17 artioles ; loibqn’elle eat rabattuc elle atteint le plus sonvent 
le iuilieu du iroisieme segment tlioraeiqne : die;; im animal elle attei^- 
nait le milieu du quatrieme segment thoracifiue. Vrticle terminal de 
Vendopoclite de P4 plus de 3 fois aussi long qiie large. Son ^pine apicale 
interne d4passe en longueur celle de Torticle et elle est environ 11*33 fois 
aussi longue quo Tepine apicale externe. Lamelle basale de la quatrieme 
paire cle pattes k eminences laterales arrondios, d4pourvues fPepines 
visibles aux grossissements ordinaires et faisant une tres faible saillie 
au-dessus du rebord libre. Oinqui^me patte k deuxicmo article portant 
une Spine interne barbelSe, donl la longueur ne surpasse que de peu 
celle de la soie apicale. Receptacle sSminal k bras latSraux bien re- 
courbSs et concavitS proximale trSs profonde ; sa partie vertieale 
apparait l)ien inoins allongSe qu’ elle ne Test cliez la majoritS des Ther- 
mocyclops. Ovisacs petits, renfermant de 6 & 9 gros ocu^. 

Male. Longueur 637 w. L’unique specimen examine avait les 
branches cle la furca parallMes, de 3*78 fois aussi longues c[ue larges, 
Sa soie dorsale d4passait en longueur celle de la soie apicale interne. 
La sixieme patte nidimentane 4tait form4e d'uue forte 4pine interne, 
(rime mince soie m4diane plus eourte et crime longue soie externe cUi4e, 
<|ui atteignait le tiers proximal du troisieme segmenl abdominal. 

Babitat,-T'r\ bassin ciinente crune moscpiee a Mabi*. cAte de Malahav 
finde fraiK^aise) : i/'co1te au niois de clecicmbre. 

Jicfyi'frfjifes.- Lesp^ce X)r4sente .'•e distingue surtoub jiar sa longue 
soie dorsale de la furca : sa kmelle bvasale de PI a petites eminences, 
et par la struotui'e du ssegment genital et du r4ce]}tacle seminal. 

Pour autant cpx’il me soit connu la seule forme avec laquelle on 
puis‘=e la comparer est TespSce africaine M. {Th,) emhn (Mrazek), Elle 
s’en difT^rencie par sa soie dorsale de la furca phis eourte que la soie 
apicale interne, par la longueur phis considerable de rapine apicale 
externe de Tartiole 3 de Tenp. 4 par rappoit a celle de Tepine apicale 
interne et par cette demi4re diSpassant en longueiu* celle de rarticlo. 

Mesocyclops (Thermoeydops) tinctus Lind berg. 

Kspece ckcrite en 1936 d’apr^s des specimens jeunes et inal conser- 
^erves, provenant de la partie desertique de TEst du plateau Iranien. 
En 1940 j'ai trouve dans plusieurs endroits du Rud-Ouest de Tlran ime 
forme qui, bien que de dimensions plus fortes, est manifestement ideii- 
lique a celle presentee sous le nom cle M. {Th.) tinciu^. Comme les 
figures et la description originales laissent k desirer une redescription 
de cette espeee singubere et ti^s remarquable est necessaire. 

De$cripio}K — ^Forme robuste. Longueur de la femelle oxag^re (sans 
soies apicales) de 920 k 1264 ^ ; largeiir de 304 a 418 g. Les bords 
posterieurg des trois premiers segments tboraciques apparaissent indis- 
rinctement decoupes sur les parties laterales : au lieu de decoupure les 
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« I'-iteialos (111 cninui^nie seumeni" thoraciquo et ^uiKuit oelles du 
qiiatrioine 0 ‘^rent ]*aspppt d’etre oarnies d>xoroi^.«}anoe{- veTruqueiise.s 
de dimpii'^ioiib megales. rinqui^jino segment tlioraciqne sutpassant en 
largeuv ceUe du sp<inient a^nita* rohii'Ci. en a^neml plii^ latire <|ue 



-JA >Oi i/t laps {T/h > it*ory/lop&) bm in^ Lmclboi^ 

a. , Soi^ment i^onital et Pt1 (Djam): Ik Segment genital et Pa, autje a-^pect 
(l)|am): i, ^ i'uKa, fare dor^ale {BdhMhau) ; d, Fiuta, face \ciifcralc (Djam): 
(m - Eudojioililo tie P4 et lamelle liasale (Behb^*lian) : /. p Eudopodite de P4 et lameUe 
hasale, nutie aspect (Djam): q. Aile latevale cinquidme «sesment thorcKirpio el Pr» 
(!)iam): h, PO (PehlK'han), 


long sc r6tre<*it asse/ notablement du cote distal. Bords posierieur.s 
des trois premiers segments abdominaux decoupSs en dentelurc. Oelui 
du quatrioine st^j^ment abdominal porte «»iir la moitie interne de la face 
ventrale un aroupe de 5 a 8 petites 4pine&. Furca ti brandies diver- 
gentes on paralldes. Des 12 femelles adultes examinees elles etaient 
Ifien diveroeiites eliez 0. 14g^reinent divergentes cbez 2 : les 4 animaux 
r'^stantb at^aieot les brandies de la furca parallMes. Tjeur rebor<l interne 
^st glabre. Riles sont de 1142 a t-75 fois aussi longues que larges. 
Rapport n,oyen longue ar: largeur, chez 12 specimens 4*08: 1. Soie 
latirale exteiiie ins4re'‘ h. peu pr4s vers rimion du tiers distal avec les 
deux tieis proximaux. mais elle pent se trouver a runion du quart 
distal avec los trois quarts proximaux cbez animaux a furca tr4s al- 
long6e. Sole dorsale d4pourvue de oils, le plus souvent egale ou un 
peu inf4rieure en longueur a celle de la soie apicale externe. Cbez deux 
4cliantillons elle surpassait celle-ci 16g6rement. Soie apicale interne 
plus longue que la soie apicale externe. Rapport moyen, soie apicale 
interne. : soie apicale externe, chez 12 individus 1*30 : 1. Pennation 
<les soies api^ales m4dianes parait liomonyme. Premiere antenne 
17 articles, rabattue elle atteint le milieu ou le bord post4rieur du 
deuxi^me segment tlioracique. ^\jrticle terminal de I'endopodite de la 
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qnatri^nio pairc do pattes I'ouiours nioins de (1<%ux fois aussi Itaig (pie 
large, le rapport variant rle 1-40:] a 1, avec nne inoyenne de 
1'58 : j. chez 1 1 sp(^imeiis ^tudife. Epuie apicolo interne consid^rabJe- 
ment phi's longue quo I’article (rapport nioven 1'22:1) et surimsaant 
de beaucoup la longueur de I'^pine apicale externe (rapport nioyen, 
t^pine apicale interne : ^pine apicale externe, 1-77 : 1). Lainelle basale 
de la quatri^nie paire <le pattes pourvue de cliaque c6t<^ d’une 4niinenee 
arrondie, peu 41ev6e. garnie de quelqueu petite.s opines. Cinqui4nio 
patte a de’ixieme article trapu ; 4pine interne de cet article d4passant 
14gerement en longueur celle sle la .soie apicale. Lsi configuration du 
riceptaele seminal se voit sm* les figures. Ovisacs de dimensions Ires 
variables, contenant le jdus souvent de 6 a 12 oenfs. t'hez nn aninnd 
d’uii 4tang de la region de B4hb41ian ils d^passaient 1’e.xti‘emito <le la 
furoa et renfermaient 26 et 28 oeufs. Coloration rouge inten.se. 

Male. Longueur de 836 a 955 p, (cinq aniinaux examines), Honls 
post4rieurs des trois premiers segments abdominaux decoup4s en petites 
dents ; celui du quatri^me segment abdominal semble ])orter nne raiig^e 
continue de petites Opines sur la face ventrale, au lieu d'eu ctre muni 
d’un petit gmupe comme chez la femelle. Branches de la furca 
paralMes ou 14gk*oment divergentes, de 3*77 .a 4-55 fois aussi longues 
que larges. Soie ilorsale consid4rablemeut plus longue que cliez la 
femelle. .Vrriele temiiml de I’enp. 1 et ses apiiendices rt*s.'«eiiiblnnt i\ 
ceux de la femelh'. Sixii^me patte rudimoniaire fornu'e d'une fqnne 
intenie assez foide. le plus souvent depassant uu iion le liord ])ost4rioui‘ 
du deuxi^me segment abdominal, <rnno soie mddiano beaucoup ]>his 
oourte et d’une soie extcnie qui est I’appendice le plus lomr. 

Habitats.- B4hbehan, petit 4tang dans les monlagne-, a 21 kilo- 
metres au sud est de la ville et mare de riviere a environ 20 kilometres 
de la ville dans la mome direction : Djani. citerne naturoJle dans un 
rocber a environ 12 kilometres au noivl du village ; i\l!ikkou. citerno. 
ciment4e couverte ; Tang-Gaz, riviere ; Tang-Qil. mare do riviere. 
Saghand (environ 100 kilometres au nord-est de Yezd). bassin. octobre 
1935. 

Jtemarfjiues.— Le M. (Th.) tiaetm est remarquable siutoiit par Tome- 
mentation des herds lat4raux du quatn'eme et du cinquiemc segments 
thoraciques, par son segment g4nital le plus souvent plus large quo 
long, son article terminal de I’endopodite de P*! court et clargi, moins 
que deux fois aussi long que large, et par la configuration assez distinc- 
tive de la cinqui4me patte. 



Mi {Th,) moheensiny sp. tiov. 
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M. (Th.) tiiK^us Liiulberg. 




A BIBLIOGRAPHY OF THE MELOLONTHINE GENUS ECTINO- 
HOPUA (SCARABAEIDAE). 

By L. B. BoYtJR, San Fronmco, Calijornia, U. S. A. 

The fascinating awatie melolonthine genns Ectmohoplia has been 
stndied exclusively by Europeaas, except for scattered observations 
written by Nipponese. Consequently, the literature concerning Evlino 
hoplia is confined to European and Japanese entomological journals. 

Perhap.s a bibb'ography of that literature, published in an Indian 
journal, will serve a #-wo-fold purpose : first, that of presenting an 
adequate bibliology, for none exists ; second, that of inciting interest 
in one of the most colorful and attractive scarabaeid genera, among 
entomologists who know the beetles in their indigenous habitat. 

Since the publication of Junk’s Catalogue of the Coleoptera, much 
information has accriied. Some of the insects which had been con- 
sidered to belong to another group have been consigned to this genns ; 
three of the beetles^ which were described as Ectmohoplia have been 
found to be representatives of the Hoplia. Several new species have 
been named and a complete re\n.sion of the eenus has appeared. 


Policy. 

.According to the ju'esent author’s interpretation of the Inteniarional 
Rules of Zoological Nomenclature, the term “variety” commands no 
nomenclatorial respect. \s expressed elsewhere,® he feels that the 
usage of varieties is both unnecessary and an impediment to Linnean 
systematic^. However, in a bibliography it is exigent to include all 
literature of the subject cho.sen, within certain limits. In compliance 
with these opinions, the following rule is adhered to in this bibliology ; 
Synonymy of varietie.« before they have been promoted to species or 
subspecies will be ignored. 

This bibliography includes references onlv to descriptions and re\n- 
sions. Tra\'el notes are not included. 


BxPLAX’’aTOBy Note. 

Brenske, in 1896, considered vanegaia de Borre and variolosa Water- 
house to bo the same species. In 1%3, Reitter synonymized variegata 
and variolosa with obditcta Motschuhky. However, Arrow judged mrie- 
gata to be identical with faivae Wolkston ; he confirmed Reitter’s con- 
sideration of variolosa. Arrow’s adjudication is here held to he correct. 


1 E, mu9 and E, huttenhacheri KonMed and E. Jafesvrata Painnaire. 
a Boyer, L. B„ Microefiimndogy V, part 1, pp. 1, 2 (1940). 
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IJWNFUK I'KSt’PIPriON. 

KMltenlMiciiM . L. d Uowm, ZooL IT, '^oleop^-era, 1«H«. p. 63 

OeNPKIO fiKVlblONh 

de Bone A. B., A>n,. Hoc. Enl. Mg., 1886, p. 83. 

Reiltei, TS. Vcrh. Not. To. BrvnH., 1902 (1903). XLI. p 108 
Vn’o'v (?. .r . Pioi'. Zool Hoc fjoiidop, 1921, p. 267. 

De'-usiption oi* ihk Species.^ 

yl»ro\v, Puk. Zool. Hoc. Tjoridon, 1921, p. 273, p!. i, fii>. 9 Re 
poited from India ; Asbam (Kliasi Hills) ; S. W. China : Yunnan. 
itirowi Miwa, Rcp. Dejrf. Agn., (rort. Res. Inst. 1 nihoku, 1931, p. 359, 
fortnosana Aiww, Pw. Z,nol. Hoc. London 1921. p. 269. {non 
Moser), Reported from Formosa, 

nurivenlm Mober. Dent. Eni. Zcit., 191.5, p. 150. Reported from China : 
Fukien. 

davidu Fairuiaire.* Ann. Hor-. Enl. France, 1889, (6) TX p. 15, Reported 
from Moupin. 

hnnf-romkn Nonfried,* Jierl. Ent. Zeit., 1895, XL, p, 284 (JJoplia). 

Mobor, De>U. Eni. Z( it, 1912, p. .325, relewated to Eetinohoplin, 
Reported from India : Raliang. 

llui'iaiitdn .Vrrtw, Pioc. Zotd. Hoc. Jjondon, 1921. p. 273. pi. i, fig. 7. 
Reported from Tonkin : Chai»a. 

foFHiomna Moser,* Htetf. E)d. Zeit.. 1919. LXXX, p, 362. Reported 
from Formosa : Tainan. 

>tf<ic!H(ie', Lewis, Ann. Mag. Nat. Hist., 1895, (6) XVI, p. .389. (IJopUa). 

Arrow, PnH\ Zool. Hoc. London, 1921, p. 268, lists with Ectino- 
lioplia. Reported from dap.T,n : Osliima, 

hieroghjphica Mo.ser,* Deiit. Ent. Zeit., 1912, p. 107. Reported from 
Toitkin : Montes Mauson. 

hi&pifMa Reitter, Yetli. Nat. Ver., Brunn . 1902 (1903), XLI, p. llu 
Reported from China : Kin Kiang, Chang Yang and Ichang. 

iinifatrir Xoufried,* Be-l. Eni. Zeit., 1896, XL, p. 285. (Hoplia). 

Moser, Dent. Enl. Zekt., 1912, p. 326, relegated to Edtinofwplw. 
Reported from India : Raliang. 

indka Moser, Dent. Ent. Zeit, 1912, p. 305. Reported from India: 
Himalaya. 

inseripta Arrosv, Proe. Zool. Hoc. London, 1921, p. 200, pi. i, fig. 12. 
Reported from China : Fukien. 

Iniipes Arrow. iUd,, p. 271 , pi. i, fig. 5. Reported from Tonkin : Chapa, 
Pakhy. 

nitidkavda Arrow, ibid., p, 275. pi. i, fig. 10. Reported from Tonkin : 
Chapa. 

iiUidspenfris Arrow, iW., p. 274, pi. i, fig. 6. Reported from Tnd i a : 
Asstun (Shillong and Gauhati). 


‘ Befenaoes marked with an asterisk are not inclnded iJi Arrow’s revision. 
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'^xhirtu \li)W hiilskv. £fvde'> Sntoii>ol., 1857, VI. p. 33 (Hoplia). 

Reitter, Vorh. Nal. TV/. Bnhoi., 1902 (19031. XLI p. 108. in- 
cludes Avitli EctinohopHa. 

Vokoyamt*. (’uh'opfern of Japan, Niahisiiliard Publishing Ass., 
1937, p. ‘*7, pi. xii. fig. 6, descibe^ iu Japanese. 

Takeuclii. Mohoa. Bueths Iwafe Pnjnt Japan. 1910, 1. 

p 112, describes in Japanese. 

•Mthulirohi 'ITotschnlsky, Etudes Entoutol., Ib-IT, \ 1, p. 34 {Hoplia) 

Reitter Ve>h. Nat. Vef. Brum.. 1902 (1903). XLT, 
p. lOS, synonymized : consid«*red a variety. 

i',ifiolo.so \Uiteibouse. Trajis fioc. London. 1875. (1) VIII 
p. 99, pi. iii, fia. 2. 

Reitter. Ynh. Nat. Vfi". Biimn 1902 (1903), XLI. 
p. lOh ^vaonjTiiized. 

\ai. camnai'ia Reitter, ibid. p. 108 

Takeuchi, Monog. Beetles Iicate Biejed, Japan, 1940, 
ij^ I, p. 112, describes in Japanese. 

Marta has been leiiorted t’ro.ii Japaa : Karafutc. Hokaido, Honshu 
and Shikoke. 

oculicatula Arrow, Pi’oo. Zool. Soc. London. 1021 jj. 272, pb i. fig. 4. 
Reported from Tonkin : Chapa. 

priivae AVollaston but. Mag. Nat. Iliit., 1839, (3) J V. p. 130 {fiopUa). 

de Borre, Ann. Soc. Ent. BeJg., 1886 XXX ]>. 85, relegated to 
Ectinohoplia. 

(/"Wa/tVo7b‘<f Fairmaiie. Ann. Boo. Bid Fiance. 1899 LXVITI, 
p. G20. 

Arew*. Priic. Zool. Hoc. Lo'uh.i 1921. p. 268, synony- 
rai/ed. 

nigrotinda Fairinaire. .\otcs Leyden Maseant, 1897, XIX p. 243. 

Arrow. Proc. Zool. Hoc. London. 1921. p. 268. synony- 
itiized. 

tonkineneis iMoser, Dent. Ent. Z‘>it.. 1912, p. 306. 

Arrow, Proc. ZooK Hoc. London. 1921, p. 268, synouy- 
mized. 

vifiabUis Reitter, Verh. Nat. Ter. BriihH.. 1902 (1903). XLI, 

p. no. 

Arrow, Proo. Zool. Hoo. London, 1921, p, 368, synony- 
mized. 

mriabiUs var. ichangemis Reitter, Veili. Nat. Ver. Briinn., 1902 
(i9a3), XLI, p. no. 

variegcUa de Borre, Ann. Hoe. Ent. Belg., 1886, XXX, p. 84. 

Arrow, Proe. Zool. Hoo. London, 1921, p. 268, synon)'- 
niized. 

paime has been repotted from China : Shanghai, leliang. Oliang 
Yung and Sze-ohonen : Tonldn : Montes Slauson. 

pidipes Fainnaire,* Ann. Hoe. Ent. France, 1889, (6) IX, p. 1 5. Reporte 1 
firom Moupin. 
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quadrihibercidain de Borre, dm. Soe. Ent. Belg. 1886, XXX, p. 86. 

qmdritvbefcidata Brenske, Mem. Soo. Ent. Belg., 1894. 
II, p. 34. 

Brenske, Ann. Soc. Ent. Bdg., 1895, 
XXXIX. p, J 19, svnonymized. 
Reitter, Verh. Nat. Ver. Brunn., lJlO'2 
(1903), XLI, p. 109, described. 

qmdritvbereulata ha.s been, reportsd from Shanghai. 

tufpes Motschulflky, Jieisen u. Forxch. Amur-Lande. Schenh . 1860, II 
p. 133 {Decamera). 

Reitter, Dent. Ent. Zeit., 1890, p. 375, listed with Edinohoplia. 
Reitter, Verb. Nat. Ver. Briinn., 1902 (1903), XLI. p. 110 
Reported from East Siberia ; Oensan ; Danrien. 

xcuidluta Arrow, Proc. Zool. Soc. Imidmi. 1921. p. 275. pi. i, fig. II 
Reported from Tonkin ; Chapa. 

simiaticollis Moser, Deut. Ent. Zeit., 1912, p. 305. Reported from India : 
Assam. 

(lOfor Arrow, Proc. Zool. Soc. Dmdon. 1921. p. 270, pi. i, fig. 2. Reported 
from China : Eukien. 

milphurivenlris Redtenbacher, Reii>e d. Nomxt, Zool. 11, Voleoptem, 1868. 
p. 63, pi. ii, fig. 10. 

de Borre, Ann. Soc. Ent. Belg., 1886, XXX, p. 84. 
Fairmaire. Ann. Soc. Ent. France. 1899, LXVIIl, p. 619. 
Reitter, Verb. Nat. Ver. fininn., 1902 (1903). XLI. 
p. 109. 

Mitphuriventris has been reported from Hong Kong : China : Hhang 
hai : Japan : Fou Tcheon. 

mturalis de Borre, Ann. Soc. Ent. Belg., 1886, XXX. p. 85. 

Arrow, Proc. Zool. Soc. London. 1921. p. 267. pi. i, figs. 1 and 3 
(male and female). 

orgivra Reitter, Verb. Nat. Ver. Brunn.. 1902 (1903), XLI, 
p. 109. 

Arrow, Proc. Zool. Soc. London, 1921. p. 268. synonv- 
mized. 

var. diaholica Reitter. Verh. Nat. Ver. Briinn., 1902 (1903). 
XLI, p. 109. 

Meosiriaia Brenske. Mem. Soc. Ent. Belg., 1894, II, p. 34. 

Brenske, Ann. Soe. Ent. Belg., 1895, XXXIX. 
p. 119, synon 3 nnized. 

iruturcddf) has been reported from India : Khasi Hills. 

iibicMs Arrow, Proc. Zool. Soo. I/mdon, 1921, p. 271. pi. i, fig. 8. Re- 
ported from India : Assam. 

triohoia Jacobson,* Rev. Rvsse. Entom. 1914, XIV, p. 1. Reported from 
China : Pddn. 

triphgiaui Fairmaire, Notes Leyden Museum, 1897, XIX, p, 211. Re- 
ported from Tibet : Hoang-Ho. 

yurmarn Moser,* Stetf. Ent, Zeit., 1919, LXXX. p. 361. Reported from 
Yunnan. 
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IXTHOOrc TTON. 

The piosent work is the outcome of some fundamental ]>rol)lems 
which arose when 1 had to descnbe a Alonozootic C^eslode wdiose fea- 
tures appeared to be different from those of OjTOcotvIidae. Fuhrmann s 
account of the Cestoda in KukenthaPs Handbuoh der Zoologie (1930) 
doe«» not mention the nervous system in the definition of Ceslorlaria, 
The ilefimtion takes into account only the disposition of the generative 
organs and the (diaractev of the larva. It is a well-known fact that 
ill the case of many fisli parasites the proglottides are capable of living 
freely in the alimentary tract after having become iletadied from the 
proglottid chain. The problem thus reduces itself to the question : 
How can one distinguish a free living proglottid fixim a monozootic 
Cestode ? 1 have seen in several eases immature free living proglottides 
and so, if the larva is not available, the differentiation of a free living 
proglottid from a monozootic Cestode becomes virtually impossible. 
Il appealed to me that the only definite evidence "that one could rely 
on for differentiation is the nervous system. Theoretically therefore 
a monozootic Cestode slioiihl have a closed nervous system consisting 
of a brain and a system of nerve cords while in the free living proglottid 
the brain should be absent. It was because I found a closed nervous 
system in BiporophjUaeus (Subramaniam 1939) that I described it as 

^ An abstwct of this paper was read before the 28th Session of the Indian S( ienc e 
Congress held at Benares in January 1941. 
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belonging to a new order of Cestodaria. And it was oti the Mine ground 
that I suggested that the Caryophyllaeidae should bo iiicliided among 
the Cestodaria. 

T have to state, however, that descriptive accounts of the nervous 
system of representative members of the various families of Cestode 
parasites of fishes are not available in the few papers published on 
the subject. Very little is known about the arrangement of the nerves 
in the proglottides and nothing about the changes in the nervous system 
following the separation of a proglottid from Ihe chain. It has also 
to be mentioned here that very few of the older workers used any of 
the typical neurological technique so that even to-day the study of the 
nervous system of cestodes remains the step-ohild of Jlehnintliologists. 

I thought that investigations of the nervous system of CVslodos of 
fishes belonging to the various families would oiler a solution to the 
difficulties mentioned above. The choice of material for an investiga- 
tion of this sort is not, however, at the command of the investigator. 
Nothing is known about the extent, the rate and the time of incidence 
of the various fish parasites. It will be obvious, therefore, that one 
has to take his chance with the material available. Often it is likely 
that the investigator may not obtain another lot of material during 
the year. A systematic neurological investigation of representative 
members of the various families is therefore not possible. The only 
possible alternative is an investigation of such specimens belonging to 
different families as may be available, and arrive at some definite con- 
clusions after a survey of the whole field when a sufficient niunber of 
representatives of the different families have boon invcHtigated. The 
following is a preliminary attempt in the direction outlined above. 

Mamrial and Mbthoj)s. 

In the present paper is recorded the investigations carried out on 
specimens of Tylocephalum diemma Shipley and Hornell, collected in 
July 1939 from Rhynchoha^us djeddensis. About 260 specimens were 
available, out of which 60 were fixed in ammonia alcohol and chloral 
hydrate alcohol, 30 in Golgi’s osmo-bichromate mixture, and the rest 
in 6 per cent formalin. Part of the material fixed in chloral hydrate 
alcohol and ammonia alcohol was treated with pyridine before transfer 
to silver nitrate. Golgi’s rapid method and Cajal’s methods were tho- 
rough failures. Material fix^ in 6 per cent formalin was then treated 
according to the Bielchowsky method. Por about 6 months the at- 
tempts to impregnate the fibrils and nerve cords were without success. 
It was then di^vered that treatment with pyridine was essential. 
Finally, by manipulating the time in pyridine, silver bath and ammo- 
niacal silver bath, some very good impregnations were obtained. It 
was found that in light impregnations the nerve cords were brownish 
while the nerve fibres proceeding in various directions from the cord 
were yellow. The vitelline glands being argentophile, obscured, in 
deeper impregnations, the finer details of the origin and direction of 
the fibrils leaving the nerve cords. Naturally, therefore, all the des- 
criptions ar6 based on examination of preparations impregnated in 
varying grades of intensity. Almost all workers on the nervous system 
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of tapeworms describe ‘iauglia aiwl cominibbiires especially at the ])oste- 
rior end of the mature segments. Xo ganolionir thickenings were 
observed in the nerve cords of Tylorephahtw^ but the commissure at 
the posterior end of the segments va'^ prominent, f^inee the sanolionie 
cells were indistinct in these preparations, n re-investigatiem with the 
Bielchowsky technicpie \vas f<jund essential, ibdeiud ^Ivereil vithont 
previous treatment \\ith ]>yiidine was. in tlie majmity ol cases, useless. 
But. in a few', the ganglioni<* cells v'ere impregnated. In sucli pre- 
parations the j^eriplieral fibrils were nnstainerl. There was also the 
question of tlie nature of arrangement of the muscles in the segments, 
Southwell (1025) in his Monograph on the Tetraphyllidea figures a row* 
of longitudinal muscles in the parenchyma. Tlie first few series of 
Bielcliow'sky preparations suggested that what ftouthw'ell took for 
muscle bundles were nerve cords. Therefore material ])reserved in 
5 per cent formalin wraa fixed in Susa and Bonin Diibo&cq, sections 
w'ere cut, and part of the Susa material was stained with ilallory's triple 
stain. An examination of the Mallory-stained sections revealed a 
subcuticular muscle system composed of outer circular and inner longi- 
tudinal fibres. The bundles of fibres w^hich stained positively with 
Bielchowsky w'ere light violet while the muscle fibres w'ere light red. 
In such Susa-Mallorv preparations, the fibrils proceeding to the various 
tissues, the circular commissui*es and the posterior plate commissure 
were light vio’et in colour. 

The Bouin Duboseq and 8usa material, when stained with iron 
liaematoxylin, vshow'ed the subcuticular muscles blue, wdiile the nerves 
were unstained and structureless in ap]>earance. Counterstaining wdth 
eosin or orange G did not improve the ap])ea ranee. W'hen the Biel- 
chowsky material w'as mordanted for 2-3 days in iron alun) and stained 
in haematoxylin for 4-6 days the ganglionic cells could be seen in 
the nerve cords. In such slides the ganglionic cells themselves 81*6 
deep black while the fibres to the various organs are browmish yellow. 
In some cases such preparations are found more suitable for photo- 
micrography than the Bielchowrsky preparations. Tlie muscle fibres 
in these preparations are blue black and in those regions of the worms 
where the outer layers are slightly macerated, the longitudinal ami 
circular fibres together give a lattice-work-like appearance (PI. X. fig. 1). 
Thus in Tylocephahm diemma there is no medullary loiigitndinal or 
circular muscle layer. 

The histological details were confirmed by Vom Rath preparations 
stained with iron haematoxylin by the long process. In spite of the 
large quantity of material available, the histology of the brain could 
not be investigated satisfactorily, probably due to the long treatment 
of tjie parasites with tap water. The worms occurred firmly attached 
to the folds of the spiral valve and they released their hold only after 
having been in tap water for 30-46 minutes. Attempts to remove 
them by force resulted in the proglottid chains snapping near the neck 
region. As repeated examinations for the past one year of the spiral 
valve of Rhynchohatm and other allied rays ha%'e failed to reveal any 
Tylocephahm dAerama, a more detailed histological study of the brain 
has to wait till farther material is available, 

1)2 
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>72 Viecotih of tie Imlirw Mitseuw 

The Beain. 

Tlie hrain Kef> in the middle of the myzorhynchns (PI. X, fi^s. 2, 8). 

Tn well expanded specimens the myzorhynchns is eoo shaped and the 
hiain lyinu in it has the *shape of an arc. This is but a plane vie\y* 

If i»*eo*nstiucted fioni seiial longitudinal and transverse sections it is 
seen to have the shape of a (ouical cap. The posteiior half of the brain 
pieseiits *i vacuolated appeatanee in Bielchowskv and \om Path longi- 
tudinal sections. In Yoni Path slides each of tliese vacuoles presents 
the appearance of a nucleus (PI. X. fig. 1. ac-). Some of these show 
distorted nucleoli while in others a tangled mass of chromophile threads 
iita\ lie seen. The cytoplasm covering these nuclei is thin and not very 
eleai and small Imndles of fibres could be seen running antero-poste- 
lioih liptween the nuclei. Plate X, figure 8 showrs the innumerable 
huudles proceeding liom the brain fiin-w'Lse to the anierior edge of the 
!u\zo!hynchus. 

A transven&e se(‘tiou of the brain show^ that it is a plate-like slruc- 
tuie. In liielehi>\vskv preparations (PI. X, fig. 5) radiating fibres could 
he -ecu piweedtng in a radial direction all round. Oareful examina- 
t»un of tlie section under oil immersion slnws innumerable very minule 
nuclei. These occur in rows. A Vom Rath transverse section gives 
ii slightly better idea of the histology of the brain (PI. X, figs, fi, 7, 

Th<* mndei appear to he of two types* (1) large ones as seen in longi- 
ludinal sections an<l 12) small ones airange<l in a linear manner. These 
rows of iiui'lei separated from one another by small bundles of fibres 
are ai ranged in the sliajie of concentric aics. Plate X figure 7 gives a 
very good idea of the arrangement. As in the case of the larger ganglion 
cells .these minute nuclei have only a very thin cytoplasmic coat. A 
nucleolus is present in many of these nuclei. Nerves to suckers arista 
separately from the brain. From transverse and longitudinal sections 
it api>eurs that the sucker is constituted by one layer of cells. The 
Older half of the (*ells in Bielchowskv iron haeinatoxylin preparations 
apjiears ilarkly staine<l. The basal half is unstaine<l and nuclei occur 
about the midtile of the clear half. 

In silvered |>rej»arjtions the neive pro<*eeding from the brain is 
oliM*r\'ed to touch the anteiior inner border of tlie sucker. The base 
of the sucker has an investment of fibrils and from this meahwork fine 
fibres couhl be seen proceeding between the cells. 

To sum up : It is observed that the brain is not constituted by a 
sjstem of ganglia but is plate-like, the slight differences in shape de- 
pending on the <iegree of contraction of the head and myzorhynchus. 
The iferve cortls take their origin from the posterior margin of the brain, 
Bimdles of fiibres proceed anteriorly and get distributed at the anterior 
edge of the myzorhynchus. There are large and small ganglion cells in 
ihe brain. 

Nerves in the oilai'ko portion of the Head and the Neck. 

The number of nerves starting from the brain could not be defi- 
niteily mentioned as the bundles he close together and merge into one 
another near the brain In transverse sections (PI. X, fig. 8) 8-U 
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buiiaie'> of nerve, could be seen m the i-es/ion of the sucker, each bundle 
i.oinir coinnosed of 2 or luove nerves. In some bundles it is possnle 
to count the number of nerves constituting the bundle but in others 
thev are so closelv packed as to present the appearance of a siwle nerve. 

'in texfc-fivure 1 is given a diagrammatic representation of the brain 
ind the arrangement of the nerves in the dilated i>ortion of the head. 



Tii.\T BIS. 1.— A diagrammatic iepre8entat|on ot tte brain ““d the nerves m the ne-k 
1 BAT BIS. b ^ TyloeephaluM diitanm Rhiplej t Homell. 

hr., brain ; nerve cordb. 


The neck region is very short and tmnsverse sections show a variable 
number of nerves ranging from 32 to 42. 


NkRVBS IK THE KaRUI SB(1MKM'S. 

The nerve cords in the early segments are oval in traus^se seclions 
Mild have a diameter varving from 8*3 p to I8‘.l 'l along then longes 
axis which has a radial direction. In fnnital and sagittal sections 
nassiii" near the surface, where in a single section several nerve conk 
be observed lying side bv side, fine fibres are seen rnniiing from 
to nnother IPl X fig. fi) at irregular intervals presenting a 
iXle aZlil Wnd eml of the early segments the 
ismimissure /virtuallv absent. But in segments about i mm. from 
the posterior border of the head, the eomnussiirc could be obscrve-l a. 

^l^fehowskv iron haemaloxyliu material the neurones ate <lee,dv 
stainiil V differentiation of such cells into nucleus ami cvtoplasm 
is however impossible. Either the whole neim.iie is yellow or it i- 
stained blue bkek. The ganglionic cells apfiear to he of *>lf ; 
S of thL are biimlar but what look like unipolar and multipolar 

ones are also met witli (PL X, fig* 10- 
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JReands oj the 

Compared to the maturing pro^lottidos (PI. XI, fig. 1), iht' iieuroaos 
in the early segments seeai to be more closely packed togolher. Thongh 
in general there is no markc<l concciitralioii of ganglionic (*clls iii «niy 
particular region of the nerve cord in a segment, occasionally cells arc 
concentrated in particular regions, as for instance, near the posterior 
margin of the segments. Here unipolar and multipolar cells are lound 
to be present. These cell aggregations do not, however, touch tlic 
posterior wall of the segment. Rarely aggregations are seen in the 
nerve cord about the middle of the segment. 

In some regions of the nerve cords unipolar ganglion cells dominate. 
They are thinner than the bipolar ones, but longer. Tlie nerve (*oid has a 
yellowish appearance in Bielchowsky iron haeinatoxylin prei)a rat ions 
due to the large nuniber of bi'ownish nei‘ve fibrils. Some of the gajig- 
lionic cells have a curved contour, one of the ends of tlie coll body touch- 
ing the lateral Tuarghi of the nerve (PI. XT, fig. 2, nc.). From this eiul 
the fibre could be traced to the tissue or organ innervated. Tlie fil)re 
from the portion of cell body parallel to the nerve cord gets mingled 
with the other fibres. The fibres of some of the bii^olar ganglion cells 
which are disposed lengthwise in the nerve cord could be seen leaving 
the latter at some distance. Binding cells are absent and thei'ofore 
the nerve cords are loose in structure. Scatlered ganglion cells are 
often found outside the nerve cord running parallel to tlie nerves, bet- 
ween them and the cuticle. The longest diameter of the nerves in early 
segments varies from 8 (i to 18 p, the body of the l)i])olar neurones 
measiue from 7 p to 15 p in length and PGO p to p in width and 
the multipolar neurones vary from 5-17 p in length and 2-1 p,in 
width. In the early vsegments the main nerv<‘ eortls do not give rise 
to nerve branches. Innervation is by nerve librils which IeaV(* the 
cords at in*egular intervals. In the very early segments suceoeding the 
neck region few of the organs are difioreiitiatoil and one does not see 
the complicated tangle of nerve fibrils observed in maturing segnuuits. 

It is siuprisiug to find on examination of several series of sections 
that the number of nerves is always even, if not constant and varies 
from 32 to 42. The usual number, however, is 38. It will be observed 
that while dealing vidth the nerves of the neck and the very early seg- 
ments the same variation in number was mentioned. What strikes 
one in a transverse section is the constant occurrence of commissures 
connecting the nerve cords (PL XI, figs. 3, 4). This has actually the 
appearance of a circle of tangled fibres, the nerves forming knots in this 
circle. The most prominent commissure is at the hind end of each 
segment near the septum (PL XL fig. 6). 

The ring conmiissnre appears to be formed }>y fibres from one nerve 
cord passing on to those on either side of it. The number and com- 
plexity of these ring commissures increase with the maturity of tlie 
segments, and in a mature segnient itself the circular commissures are 
more abundant in the posterior half. The plate commissure at the 
posterior end of the segment is formed by a mesLwork of fibrils. The 
meshwork is loose in the middle segments and compact in the later 
and mature ones. The lateral margins are strongly salient or imbri- 
cated and overlap the anterior end of the succeeding segment. There- 
fore the nerve cords occur at different depths from the cuticular margin 
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in dilTereiib rogioiis oi* the same proglottid. At the anterior end of 
eacli proglottid tlieri* appear to be very few layers of subcuticular cells 
between the nerve cord and the cuticle, and passing backward they 
have a tleeper disposition especially near the posterior margin. Near 
the imbricated edge one bundle of fibres leaves each of the nerve cords 
to the cuticle at the level of the posterior plate commissure (PI. XI, 
hg. 6). Nerve cells are not found in this branch which appears to cor- 
respond to the nitirgiual nerve described by Tower (1900). This nerve 
(lues not ])roccod even half way up the segment but its fibres separate 
fan-wise and come inio contact with the sense cells lying midway bet- 
ween the nerve <iords and the (juticle in the subcuticular layer. Due 
to the salient posterior margin the septa between the segments are 
]iot exactly ti*ansversc but are semi-circular. In sections therefore 
we see only j)ortions of the plate commissure (PI. XI, fig. 5, pc.). 


TRXT-ran 2. — A 



(linj'ramniatic r(»pr<5Bontation of the nervea and commissures in a 
mature fsogment of Tylocephahm dlerama Shipley & Homell. 
nerve cords ; pc., plate commissure ; re., ring commissure. 


Nerves in the Matctre Sbo^ients. 

As tKo generative organs mature and the segments increase in size 
and thickness, the nerve cords, which had their longest axes disposed 
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in ii nulial (liredion in transverse seciions, become thiiuier, lose their 
oval slrnpo, aiul assume an irregular a|)}>earance. Rveu tlie thi(*kiiess 
of a nei’ve cord varies from region to region in the same segment. 

Bindi-ng cells are absent and most of the ganglion cells are biimlar. 
Multipolar cells are present but miijmlar ones are scarce. The mca- 
surements of these (*e11s fairlv agree in their range nitli tliose in the early 
segnumts. Hen^ also very ln*ge ganglion cells, 17 g by g, arc occa- 
sionally met with. In Bielchowsky iron liaeiuatoyvlin preparaMoiis 
the ganglionic cells stain blue black, and in many longitudinal sections 
single ganglionii* cells Iving outsule but parallel to the nerve conK, 
may bo observed. 

From Vom Bath preparations it appears that the nuclei of multi- 
polar ganglion cells are almost round and have a diameter of 2*0 p. 
The rouml nuclei of bipolar cells measure 0*8»-5 p to 1*66 p and the oblong 
nuclei of the large bipolar cells G*6 p by 4*2 p. 

In Jbclcbowsky j)re]>arations the nuclei of the neurones are dark 
brown while the cytojdasm is yelh>\v. The nucleus in bipolar cells 
is slightly oval and the biggest measures 2*0 p. The biggest unipolar 
ganglion cells is 10 p lojig and 1*7 p wide. The aveiage size of nuclei 
in multipolar cells is 2*5 p. 

Text figur<‘ 2 is a Jiagrummatic lepresentation of the arrangement. 
<4* the nerves and commissures in a mature segnienl. 


INNMKVATION UF TUlfi VaKIOOS OuoANS. 

ll will be semi from the foregoing a<*c*<mni that the nerves form 
a c.vlinder emdosing Ike various organs in tin' medulla. Sejiarate nerves 
to groups of organs or lissiu's were not obserxed and caeli organ is inner- 
vatial by nerve fibrils having their origin in dilfercnl* nerve cor<ls lying 
in the sam(‘ sector containing the organ. Jn onler to give a clear idea 
of the iiKxlc of innervation I shall describe first the distribution of nerve 
fibrils to the ovary. 

(a) The fViwry.— The ovary is a globular organ, ^ to i as lone as the 
mature segment, occupying the hinder end of tlie segimmt. ft is really 
composed of tw’o lobes which lie touching each other. The bilobed 
appearance, however, is very marked in the (»entre of the organ when* 

I lie two lobes are cave<l in to lodge the shell glaml The organ is com- 
posisl of radiating acini xvhich differ iu sue among thmnscdves. Owing 
probably to lh<‘ removal of fat in ilie ooex-tes, during fixation and deliv- 
dratiou, these acini show oidy irregular scattensl nuclei insllc, xvliiclu 
with l)its of cytoplasm sticking to them, represent the oocyi<\s, 

Plate XI, figure 7 is a longitudinal section slioxving the fibres leaving 
one of the ncrv<‘ cords, A number of separate fibres leax^^ the nerve 
cord near the juuciioii betxvcen two acini and ruuuing along the junc- 
tion either terminate in tiic acinus itself or pi meed to the tissues and 
organs iu the interior. As the nerve fibrils semu to take a xvav y eoui’sc 
and as there is a mingling of the fibres havinn their origin in diffej'oiit 
nerves or different portions of the same nerve, very foxx' of the fibres 
proceeding to the inner regions could be traced along their entice course. 
Though no ganglionic ceUs occur iu the posterior [date commissure, 
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yefc iu longitudinal soctions nerve fibrils could he ^ctMi Icjiving ihe rom- 
niismive and runninu, botwoon two acini. 

Plate XL figure 5 is a 1 ra us voise section iVoin a l>ielc!i()\vsk\ |>r(*|)ara 
tion. It sliows the fibres leaving llie various nerve cords and I heir 
course in the ovarv. In the dorso- ventral spacT Ixdwcen llie Iwo lobc'- 
of the o\arv lara** munbers of fibres nia' be seen procct'ding Inwards 
llie middle. Tliesc fibres .start from nerves lyinu near that remon. 
The iil>res from the nerves not directly abovt^ th<‘ space I he 

two halves of the ovary take a curved c<)urse and aic joim'd l)v fibriL 
from the nerves lying just above it 

(6) The Tet-iiaflfir Vesicles, — The above descri|)tion makes it eas\ 
to understand the mode of innervation of the other organs, as it is idem- 
tical in all organs. 

The segments of the middle region of the w^)rnis are piudied with 
testicular vesicles: tlie vitclliuo glands and ovary liave not, ho\\(‘ver, 
begun to dcvelo]). Most of the lesticiilur vesi(des’slu)W' fiillv d(^vcIo))(‘(l 
sperms. Plate XL figure 8 from a Hielchowskv preparation sliow^s how 
in'egular is the course of the nerve fibres from the nerve cords. The t<ssti 
eular vesicles arc matted over with nerves fibrils, w'ln<‘li. are shown bv 
transverse soidion-t, to arise from all ibe n n v ‘ c >r U. 

(^>ni[)le\ netvv<»rks of fibrils o(*<nir also in r<‘gions whei*<* \il<dlinc 
glands and ovary develop later. In segmenis wUvw the vitidline glamis 
and ovary are well developed Die teslhmlar vesicles aie pushed mio 
the middle owing to the development of th(‘ vilelline glands at the two 
sides. Some of these, testicular vesicles e.\trude their contents and 
then degeiierat<‘, and in a mature, segment one of llie testicular vesicle*, 
lying near the cirrus pouch is (*ousideral)Iv bigger than the others. 
Transverse sections show that these vesicles lying i!» the medulla are 
innervated by fibrils originating from the nerve (‘ords lying in (he same 
arc as the veshde. In main cases it was obseiwcd llial the biindh^ pi<, 
ceeding to the testicular vesicles was composiMl of main fibres iliomdi 
coming from ilifleivni cords. '' ‘ 

(r) The VitelltHc (/lands. After the completion of the spermato- 
genesis in most of the testicular veshdes. the vitelline glands biggin to 
develop. In the mature segments they are w<dl developed and massivi* 
and extend in some (‘ascs along the sides of the ovarv fo the ff‘w acini 
which oivur in almost all segments behind tlie o\ ary. ’ 

Phite XL figure 9 shows the innervation of the vitelline glands. It i., 
a lougitudimd seedion and hIhuvs the fibrils hmving a single nervi* cnnl 
while Piute XL figure I shows how fibrils from a number of nerve (*or<l.s 
take purl in the innervation of an aeimis. 


Hmnsk Oroans. 

lu deep iiupregaatious imuiy of the ftbrils leavinjf the nerve rim, 
01 nerve mixh Heeni to end near nmslei lyiiiK n\idwav belwetJU the mn-ve 
CO* and the cuMo He* n.»lri »ppc», l„ Lc tl,,... of | 

cell «. ,Uo.-ii pievioiid.y by Bloohillsm (IWIO). Uii.lec m, oil 
hbnlH from these nuclei could be soon ttikinj, a wavy couiw an<l eudiin’, 
u kuob-like HweUmga on the inner edge of tlie cuticle. Irn'gular Int 
cipitation of silver occurs on the cuticle iu deej, iuiprcgtiatiois au/ni, 
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!!U)rtt cases 1 hose end knobs are indistinct. In light impregnations tliey 
could be seen as trianijular or egg-sha])ed stiuctures yellowish ))rown 
in colour. Due lo the wavy course of Ihc fibrils from the sense cells, 
the whole hbril is iiot in the saine plane and lienee more than one phofco- 
grajih is re<|iiiro<i to sliow the fibril connections of the sense cell to the 
nervt^ ling on tlie one han<l and the onticle on the other. Plate XT, 
figure 10 shows tins ndation. The cytological structure of the sense 
<*<*lls is noi vmy cl<»ar. Fibres going directly to the cuticle without any 
conlaci with semse ctdls have also l)een observed. 

DiscuTssroN. 

In order to comiiare the nervous .system of Tjjloceplmhnn diorama 
described above, a knowledge of the systematic position of the wcjrin 
is essential. Tjflovophalnm possessc's a typical Cyclo])hy]lidoan head, 
but the genitalia ivseiuble in arrangement those of the Tetraphyllh lea. 
This mixture of the Tetraphyllidean and Cyclophyllidean characters has 
led lo its IxMiig imduded in either of the above orders. Meggitt (1924) 
and Fulirmann (1930) included Tt/locephahrm in the order Tetrajihyllidea, 
and s<‘parated the (ydopliyllidoa from all the other orders on atrount 
of the eomfiact and un])aired nature of the vitelline glands. Southw^ell 
(1925) on tli(‘ other hand inclndcd it among the Cyclophyllidea arguing 
that if tin' globular portion of the head in Tiflocoplndum has arisen as 
a residt of ila* fusion of the bothridia one might also assume ^’hat a 
similar procisss has occurred in the wliole of the (Vclophyllidea. The 
various sp<*cics of (h<‘ genus itself show variation. In Tfflooop/fahfm 
diorama the vitelline glands occur as two massive organs whose aeini 
ext<*nd on (dther side up to the anterior end of the ovarv, and in many 
cases even to llu‘ postiuior end of the segment. But in T, aarnah the 
vibdlim* glands are singl(‘ and very small and placed beliind the ovary. 
From the above it w^ould appear that Tf/locop/mhnn may possibly be 
a connecting link between Tel raphyllidea and (Vclophyllidea. 

{\)\\n (1900)* as a result of his researches concludes that the priini- 
live form of the nervous system which must have governed the conniion 
ancestors of Oestodes should have been an irregular network traversing 
unlirokenly the entire body of the Cestodes. He states that in all the 
(Vstodes studied l)v him the tw'o main longitudinal stems have already 
bcKMi differentiated an<l therefore eonsiders the nervous system of 1 igula 
as the sim})lest of the extant types, Ligvla and Sohlsfocophahm have 
two main longitudinal stems an<l a mueh larger numl>er of longitudinal 
nerves than any other (Vstode. The main reason for the belief that 
they occupy the lowest position is that all the longitudinal nerves- the 
two main ones excofitod are exactly similar and without any secondary 
differentiation, (V)l»n argues therefore that the meagre adaptation of 
these* animals to intestinal parasitism is tlie cause for the a}>senc‘e of 
any differentiated development in these animals, and this seems to be 
sni>Htantiated by the insignificant development of the sucker grooves 
and the resulting simplicity of the scolex innervation. 

a My thankH are (lue to Mr. N. T, Mathew, for holp in translation of the 

|)a)>or. 
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It will l)e seen that the nervous system of Ti/locephahuH is mor(‘ 
primitive than that of Liguln and Hchistocephalm. The brain is a (‘ap- 
shaped plate from whicii arise 32-1-2 nerves. As in Ligaln and Srhis- 
focephahs there is an iiTCguIar nieshwork of nor\o fil)rils at the very 
anterior end of the proglottid chain, though further behind the in(*sh<M 
have differentiated themselves into ring (‘omniissuros. I>ut (^)hirs 
explanation that the primitive nature of the nervous system of Lajula 
and f^chistorephalvs is due to their meagre adajdalion to intestinal 
]>aiasitism does not hold good in the case of Tf/loeephahiHi. I)(‘V(dop 
ment of suckers on the head is a distinct adaptation to j)arasitism, but 
why Tylocepliahiw has a simpler nervous system than Liijala is at pre 
sent inexplicable. The ({uestion whether th(‘ nervous system of Tylo 
cephahitH is the simplest in the poly;iooti<‘ (Vsstodes (*annot also be an- 
swered until many more members of the dilVerent families of (Vstcxh^s 
are investigated. As simplicity of arrangement of the nervous systiuu 
does not indicate poor adaptation in T/floeephalam it is likely that fur- 
ther exhaustive studies may alter entirely the present coiu'cptions of 
the phylogenetic relationships among the various orders ol‘ (\sst,od(‘s. 


Summary and (^)Nulusi()Ns. 

The nervous system of Tijlm^phalam (Herama is very simpk* in plan. 
The brain is not eoustitiitecl by a system of ganglia but is plai(' like 
and the slight differences in shape observed in ilillerenl (‘Kamph‘s are 
due to the various degrees of contraction of the head ami myzorhymdms. 
Bundles of fibres pr<)<*ee(l from the brain and get <Iistribnl(sl at iUe 
anterior edge of the mvi^orhynchus. Then* are lurg<‘ ami small ganglion 
cells ill the brain. Thirty-two to forty two nerv(*s, all of the saim* 
thickness, run tlnough the length of the proglottid (diaiiu .\ m(*sh 
work of nerve filirils eonnecting the nerve conis is pt'cseiil at tin* 
treme anterior end <»f the proglottid chain hul furtlnu* b<*hind tlu‘ mchhe*' 
have differentiated themselves into ring eommissures. Tin* commissure 
at the posterior end of each proglottid is plate- lik<». The nervous sy.s 
tern of Ligulii and Schistoeephalus is supposed to la* the most primi 
tive as the insignificant develofunenl of tlie sucker gro<)V(*s in these 
animals indicates a poor adajdatiori to parasitism. Th<*si* animals 
have two main lateral stems and a far larger mmd>er of longitudinal 
nerves than any other (VstcHle. In Tijloeephalum tfivraiaa all the nerves 
are of the same size, and therefore it is assumed that its nervous system 
is more primitive than that of the two above mentioned animals. A.s 
simplicity of arrangement of the nervous system does not imli<*ate poor 
adaptation in Tglovephalum as evidenced by tlu* presinu'c* of HUck<*rH 
— it is likely that further exhauntive stmlies may alter entirely the [U'c- 
sent conceptions regarding the phylogenetic relationships among the 
various orders of Cestoda. 
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commissure; /r., Bing cotnmissure : sc.. Sense cells; ti„ Testicular 
vesicles. 
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EXPLANATION OF PLATE X. 

Fi(.. I A lonuitudiiwl M‘(ti(in hhowim? tho suhciiticilai nicular and 
l()n£>itiidiiial nniholch and the nerve cord Hielchowsky. 
lion llaeinatoxylin : ^ 030. 

Ki(.. 2. A longitudinal hection of the head shownjt the biaiii. Voni 
Rath. Iron Haeinatoxyhn : xl9r). 

Fjo. H. X lonjiituduml aeetion bhowing the brain and bundles of 
nerve fibrils to the tip of the mvzorhvnoliu& Ibelchowskv • 
' IDD. 

Fi(i. 1. A poitioii of the brain juaguified to show the large ganglion 
cellh. Voni Rath, lion Haematoxvlni : > 636. 

Fi(.. 5. A traiiisversi' section hliowing the brain and tbo ladiating 
nor\e libnls, Ibelchowskv . \288. 

Fi<-. (>. A transverv' section showing the aiiangeinent of the small 
ganglion cells in the brum. Voni Rath. Iron Haema- 
loyvlin : IDri. 

Kill. 7. A portion of the brain seen in Fig. 6. enlaigod. Vom Rath. 
Iron liaeinatoxvlin : /6.‘16. 

Fi(i. 8, A transverse section showing the airaugenient of the nerves 
111 the dilated portion of the head. Pielchowsky: ' 195. 

Fu.. S>. A longitudinal section slum mg the ladder-like connections 
between two adpicont nerve cords in the e<irly segmenta. 
Hielchoswkv. Iron Haenintoxylin : /i660. 

Fill. 10. A longitudinal section showing raultiiiolar and bipolar gang- 
lion cells m tlie early segments. Biclchowsky. Iron Hae- 
matoxylin : a 636. 





EXPLAN VTION OF PLATE XT 

Kid 1- A lonpdwlnml sution showmi- tlu none (Oi<l m a iniline 
s(iinieu{ l>iel( ln)\\sl\\ hnn H lem itnwlin '(>{(> 

Fid 1:! \ lonf>itu(lu\al seriion sliowiuu, nei\( <ells Iviuk {i.uis\eisel\ 

in I Ik none (oid 1>i(I( li(>v\sk\ fion H u in<tl(i\.\ Iim 

()i(. 

Kid 5 \ Iiiinsveisc sociuin ol llu initiite MSfiiunl showmi* tin 

neive coids ind the iini* conmiissuie liielcliowsKy 
\636 

Fi( 3, 4 — A tiansverfap bection sJiowini* neive fibiils proteediiij* iioin 
a nerve cord to iimeivate tlie vitelline glands and stnu 
(uies in the medulla Bielthowsk) a 660 

Fid 5 A tiansverse seition showing the plate (oniniissuie and the 
neive hbiils innen itiiig the aiini of the ovai\ ITiel 
<howsk> , 19^) 

Kid f) \ longitudinal section showing the inaigmal neive Biel- 

(howsks 660 

Fl(< 7 A longitudinil section showing the neivi (ilnils Ic i\ing one 

ol the uei\e couls foi the innervation ol the .Kirii of the 

o\ai> liiehhowskv s616 

Kill 8 - A longitudinal section sliowuig the aiiaiigeineiit ol neive 

fibiilb 111 a segment in the middle ol the pioglottid chain 
Bielfhowrsky > 180 

Kill D A longitudinal section ol i niatuie pioglottid showing the 

bundles ol iicive hbiils leaving one of the neive cords lot 
the inneivation of the vitelline glands and the testiiulai 
vesicles Biekhowskv 210 

Ki(. 10- A poilion of a tiansveise section ol a inatuie segment show 
ing sense cc*lls and fibiils fiom sense cells teiniinatiiig in 
the cuticle, Biekhowskv 660 
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I. Foreword by Dr. naini Praahiid 
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(r) (Vneral particnlars rctrardinu tlio 
Mnsenm 
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The bird skin.s in the collection of the Museum of tlu> \..sialio Hooicty'. 
which formed the nucleus of the Indian Mnseuni (‘(illecttion of birds, were 
liste<l by Edwrtol Blytih in his well known ('nfaloyife (f (In' liink in the 
Mmewii of the Amatk Hm'ii'ly of Bonyul in IH4‘,>. Subsetiiienl to the 
foundation of the Indian Museum this bird oolWtion urew unonnously 
as a result of the disinterested Init dcvotcfl liiboiirs of a niiinber of dis 
tinguisbed ornithologists in the country ^ their nanies are giv'sii in t.he 
list published by Solater iu his accoimt of the India Musouin collect ion“. 
In addition, a number of skeletons of birds, a small collectiot> of bird 
eggs, and a few ne.ats, have been added to tbo collection from time to 

■•All collections in. the .VltiHenm of the Asiatic Society of Itcngnl, Culciittii, wi'itj 
formally transferred to the authorities of the nowly constituti'd Imliiin Musciitii iilioiit 
1)J85, tiiough the bviildiug of tlie Museum was not completed till 
’Sclatcr, W. L., Tlnn (6) IV, pp. 60-71 (1892). 
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liiuc. On tlio fonndntion of Iho Zoological Snrvcv of India in 1916, 
tho bird (‘()lI<‘c*lion, together with all other collections in the Natural 
Hisiorv seel ion. inchiding Pthnology, were tran«'fcrved to the Director, 
Zoological KiimM" of India, and have been under liis charge since that 
date. 

The large <*ollor*lion of bird skins, however, remained almost entirely 
uneatalogu(‘d, exec])! for being soriallv entered in a nnmher of accession 
legisttT^ as the skins wort received and identified. 

Tbe only ])nblishe<l eataloguos of thh collection arc the following 

(!) A Ust of liiids' Kqgn io the ladiari ATwsew/??, Calmffa, (Author 

not given) Ist edition: 1890. 2nd edition: 1891. 

( 2 ) A List of Type-fifocunonfi in the Indian Mwevim Golkction 

and a Brief Ilifiton/ of the Collections as a whole, by W. L. 

Relator, Ibis ((>) TV, pp. 69-71 (1892). 

(3) List of Birds in the Indian Museum, by F. Finn^ : 

Pari T (1901) -Families : Oorvidae, Paradiseidae, Ptilo- 
norhynohidae and Cratero])odidae. 

Part IT (1905) —Families : Rittidae, Dicrnridae, Certhiidae, 
Regulidae and Sylviidae, 

The bird eolloetion in the Indian Museum at present consists of 
nearly 27,000 registoml and a few hundred xinregistered skins. Out- 
side workers are naturally handicapped in th^ study of the Indian hirdb 
owing to the absence of anv information regarding the collections in 
the Indian Museum. This is pnviieularly unfortunate, as the Indian 
Mus(*um eolleetion, in «o far as the Indian birds are coneerned, is pro- 
l)ablv only next to the eolleetion in the British Museum both in regard 
to its si;^i* and importams*. flnfortunately this stale of affairs could 
not be remedied, as ey<‘r since Mr. Krank Fimfs retireinont from the 
Indian Mus(uim staff in 1901 no suitably trained officer lias been in 
<*har<j!;e of the Biid (Vdleetion. In 1939, Dr. M. li. Roonwal was appoint- 
ed as a probationer to look aft<n‘ the eolloeiions of binls and mammals, 
and soon after lus appointment, it was decided to make a start by 
preimring an up-to-date catalogue of the collectii/ii. The first part of 
this Catalogue- on Columime or Pieeemsand Doves, which Dr. Roonwal 
has proparofl is now issued. Catalogues of the other orders will be 
prepared and published as and when ready. 

The eolleetion of birds in the Indian Museum is, as noted above, 
fairly large, l)iit it is not fully representative of all the species found in 
India. Reveral species are cither totally unrepresented, or only a few 
badlv pr<'served skins are available. I take this opportunity of request- 
ing worker’ all over the country to help us in filling up +he lacunae in 
the oolle(*tion of Imlia’s National Museum of Natural History. The 
desiderata in rvuard tx) Pigeons and Doves are listed on pp. 288, 289, 
but my specimens for increasing the collection and filling up the 
lacunae will be very gratefully iweived. 

Indian Mdsmum, 

(Calcutta ; 
lOtli June, 1941. 

1 Only two parte of Uie list were piiblishc<l. 


Baini Prashad, 
Director, 

Zoological Survey of India. 
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[a) Cl iss/waiT/o.v ov this Colwh ih 

Owing to the structural unifonuity of the Coluitibae, the rlassificd- 
tion of this order is not easy, and the various schemes of clasMiiciition 
sneaested have not found general acceptauce. Salvadori 18,)d), altei 
a studv of the Pigeons and Doves of the world, introduced the following 
classification which is, so far, the best available. 1 have adopteil this 
classification, with such changes ui family and subfamily names as ate 
indicated by alterations in generic nomenclaturc-the new laimly and 
subfamily names are given within brackets. 


i) Salvadons classtficatioii . 


Old. COLUMDAE. 
iSubord. T. COLVMBA?L 
Fam. (i) Treronid^b. 

Subfam. 1. TnEROyiNMa 
Subfam. 2. MJU)roi>JNAD (modern 
Ptiuropinae) 

vSulitdm. 3. <\inPOPnA(fl.\All 
(modern DrcVlhSAK) 

Fain, (li) Ooliimujoad. 

Subfam. 1 . ( 'OLVMBIN \ U. 

8ubUm. 2. MAcnoPYUliR I/;. 
►Subfam. 3. ErmPiypis^ i/y. 


Kain.(m) Pbristhskii) m: (mo(i(‘in 

('lAIUVrsn)4L3). 

►Subfam. J. '/jENAlDlbiXP.^ 

►Subfam. 2. VirPTriUXAE (now 
nuMiited info (H)LPMUJ \AE), 
Subiam. 3. (fEOPlJIJlLWAJJ. 

Siiblaui. < (inodfin 

('LAPAVrfilS IE), 

* Subfam. 5. />//j/#/V lA?. 

Subfam. 0. (tijornvaosif^AK 
Suldum. 7. (\\H)IJNAI)IS I/; 

Faiu, (n) (lOURinvi*. 

Fain. (\) I)ii>UN( niii) u;. 

Suiioni. M J>lf>l, (Fxljtnf) 


The followinji; now names have lo ho adoptotl for tlie reasons ji(ivon 
])elow 

Ptilopodinae, based on Ptilojnt^ Sirioklatid 18! I (not I8<‘honliorr 
1826), is changed lo Ptiliiiopiuao, based on izenus Pfilipopun Swainson 
1825. whioh replaces Ptilopuh Strickland. Ouipojdiaginao, based on 
genus Carpophaga Selby 1835, ib changed to I)uculina(‘, based on gonns 
Bucula Hodgson 1836, vhioh includes Oarpophaga Selby. IVristi^ridae 
and Peristerinae, ba»sed on gomw Pemlmi Hwainson 1827 (not I{«- 
finesque 1815), are changed to C]aravisida(‘ and (laravisinao rospoo- 
tively, based on genus Clamvh Oborliolsi^c 1899, wlii(*h ropla<*os Ppm- 
tera Swainson. Turturinae, based on genus Tvrfur Kelby I83r> (liol 
Boddaert 1783) is j^iven up being merged into (\>luml>inae, as TnrtHT 
Selby, which was the sole conus in the subfamily Turturinae as uH<»d 
by vSalvadori, is now merged into tlie genus kitrvphppVm Honapart<» 
1865 belonging to the subfamily (^olunibinaeh Also see Pothers 1937, 
for some changes in generic nomenclature. 

The revised classification of the Suborder Uolumbac a« employed 
in the present Catalogue is given below. Families and sul)fainiU(‘s 


\Tbe modem genus Tnrlur Boddaert 1783 (^Ohakopdht Botmparte 1855 ot Brtl- 
vadon) belongs to the subf«t»mily Phabioae. 
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occiUTiim witliin liio Iiuliiiu liinit»s' luv niarktvl with a dagger (t), while 
all repivsonkHl in the Indian MuHeiim collection are marked with 
an asteriak (*). 


Huliord. COUI Mil IK. 

Kjmi. (l) « ITllKBONlDMil. 

Siil>tdm. 1 * \'rRi:/{()M\ I/; 

Sul>l,un. 2 . ‘ /V//./A'o/»/A I/.; 
Sul>lam. M 
Kani. (lO * [(SniiiMitn) Vi] 

Siihhun. I. Mlil\ lA’. 

Sul)lam. i», • \M W7;n/*n/// v i/t’ 
Suhfam. ;t. i'si^rorisTfSAi: 


i^Un. (ill) I I Cl. V It \ MSI DA F. 

Wulihnn. I. mdisak 
Miibfam. 2 . * \(h:(iPKUiy,AK. 
Sulilani. 

Wuliinm. 4 . ‘f/V/ ia/am/j 
»Sii)>lam. 5. ‘^'/?07’/n7/0.V/A.-IA’ 
Subiain. 0 . |r 'j I lUNAE, 
Kam. (i\ ) (Joi RID VI . 

Pam. (\ ) l>ii)ii\('i LiiKii. 


(ii) Other elanHificatioi^K. 

Pelors (lS);i7) has (‘oinbinod the iSand-f^xniHo (Suborder Pterocletefi) 
iuid the Pij»e<)nH niid Doves (Suborder Coluinbao) into the Order Colum- 
biifonnes. Tlio Suborder C^dumbae is further divided as follows - 

Kam. (i) lUriiTDAr. ( l)ii>i oFHAlvmlon). Extiiiot. 

Pani. (ii) t\uaTMiiiDAiii. 

Siibtam. 1, Tjitmoyi^WE ( TjtliHON I DAK of Halvadori). 

Sublimi. 1>. <h)UJMms\iK 0 Co/.r mhidak -^Pkhistkiudak of Kllvadori). 
Subtani. 3. (taviusAK ( (UiVKtDAK of iSalvadori)* 

Subianud. t>tDvserLiKAK. ( /^//>f'verArwjA’ of Salv«id(>ri). 

Peters's Treroninae and (lohnnbinae are lar^^e, unwieldy subfamilies, 
whieh it is preferable to divide further aceordin^ to Salvadori's sub- 
divisions whieh appear to be both natural and pra(‘ti(‘al. 

Stuart |{al<i»r (UPJH, ]>. i7h) had a<lopled the followiita urou)>in{r for 
(he Imlian spoeies; i . 

Onl. (’OmiMHAE. Sublam. tb DucDUK.lK. 

Kiua. (N)mimiiid vn, Subfam. I. C.iAowwA/J/AaA', 

»Sid»fuin. I, y’/f/t'/?oA7A dA\ Subfani. 5. PjiAlilKAii. 

tSiddnin. e. dKDPKUISAK, Siibtnni. S. riwaH. 

The (Jomparative importanee of the subfamilies is here either over- 
or uiwler-enipliasizod as the (*lassificatiou does not take into account 
extra-lmlian subfamilies. 


(6) Ik’dias HPEOim of tiik Colo m ha k. 

The home of tlio Dolumbae (Pigeons and Doves, bxit excluding the 
Rajdiidae) is the Indo-Malayan Region where they are found in great 
abuudanee and variety ; both these features, however, tail oflT in the 
Australian Region. The Palaearetic Region (Old World) is poor in 
(V.)lumbao, ami the New World still poorer. 

Of ih(‘ 59 world genera and 841 species and subspecies (including 30 
doubtfully distinct and 6 extinct forms) recognised by Peters (1937), 

*> |i,v the term Indian limits is meant the foUowing area : The whole of India 
(politioally w) known, including Gilgit and the North-West Frontier Province in the 
north to Capo Comorin in the south, and from British Baluoliistan and Indian Mekron 
in the west to Assam in the cast) ; Burma south to Tenasserim ; Ceylon ; and the 
Andamans, tlio Nioobars and other islands in tho fndian C'cean. These are the limits 
oovorod by tho oflnejal Faum of Jirltinh India, Birds, 2nd ed., Vols, l-V^flT (1922-30) 
by Stuart Baker. 
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there are represented within the Indian limits 10 genera and 59 spoeh's 
and subspecies — if Dendroyhuhsa bldiicta praetermissa (Eob. & Kl.) 
is regarded as distinct from D. b. bicincta (Jerd.), the number 59 wouUl 
be raised to 60. If the genera and forms recognised by Stuart Bakei' 
(1928) are accepted, there occur within the Indian limits 18 genera ami 
62 species and subspecies. The reasons for this difference are given 
below ; it may be added that Peters is in many cases supported by 
Ticehurst (1930) who has given reasons for not including certain forms 
as Indian. 

DendropJiassa bidneta praetennism (Rob. & KL). — This subspecies 
is admitted by Stuart Baker. Peters, however, docs not separate it 
from the typical bicincta. I have tentatively accepted practennimt 
(but vide pp. 301-304). 

The following three subspecies are regarded by Btuait Baker us 
occurring within the Indian limits, but Peters does not include India 
within their range Columba lima lima Gm., Utreptopelia turliir luHiir 
(Linn.) and Streptopelia senegalensis emanni (Honap.). 

CMcophapi indica ntaxima Hartert. --This subspecsics from llu' 
Andamans was first recognised in 1931, and is accepted by Peters. 
Stuart Baker (1928) included the Andaman birds imder 0. i, indica 
(Linn.). 

For the Indian forms I have retained tlie 18 genera used by 8liiart> 
Baker, except Sphenwercus G. E. Gray 1840 which is re])la('('d by tlie 
earlier Sphenvnis Swainson 1837. Table 1 l)ol()W gives a list of Ktuart 
Baker s Indian genera and their ccjuivalent umler Peters’s uoineuclat ure. 

Tablk 1. 

(iciteric namcb oj Indian CuUtinbae us used bg Hluati Ikker (III'JS) and bg 

R'tcrs {1937). 

Sttiart Baker. I’ctcrs. 


1. Crocojpus JionapArte 

2. Dendrophauba Gloger 

3. Tieiotb Vieillot . . 

4. Butreroii Bonaparte 

♦'). SpJienoceicuit G. R. Gmv (1840) 
C. Ducula Hodgson 

7. Mumdivora Mb}- 

8, Myristicivora Rcxcbcubach 

4). Oaloemn G. 11. Gra^ 

10. CMlcopkaps Gould 

11. Columba Idnuacus 

12. Blyth 

13* lanihoenas Reichonbach 

14. DendroiTeron Hodgson , , 

15. Streptopelia Bonaparte 

16. Omopopelia Blann>rd 

17. ifacropypitt jSwainson 

18. Qtopuia Swainson 


JM(Tgcd into Tieron ViciUol. 

Bail e roil Bonaparte. 

SphmuruB Swainson (1837). 
^Merged into Ducula Hodgson. 

Calotim G. R, 

UhaU'ophupa (^ouUI. 

^Merged into CoIuiu/m UunaeuB. 

[ Merged into SlrttptopHia BonaparU^ 

Macro^ygia Swainson. 

(Jeopeha Swainson. 





ft( cords of (lie Indian Musawi. 
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Tilt' nuijority of flic Indian Columbac rognlarly breed within tlie 
Indian liniilH. In a f<‘W caaen, namely, Dcndropliassa pompadora cJilo- 
ropfcra (lyyih) anti Janthocnas palumhoides (Hiime), altliouj’li the birds 
most probably breed within the Indian limits, nothing is known of their 
nidifieation. (^olvniha lenconota gradaria Hartert has as yet been known 
as breeding only in the region around Gyaiitse (southern Tibet) ; no 
breeding reeords of it are available within tlio Indian limits, but it is 
not unlikt'ly that the bird might be breeding near the borders of Tibet 
and Yunnan. Similarly, Geopclia striata striata (Linnaeus) is so far 
known to breed in the Malay Peninsula and further south, but no breed- 
ing reeords arc available within the Indian limits although the bird 
()(5<*urs in southerii Tenasscrim ; it is not unlikely that a few breeding 
birds might be fouiul in southern Tenasserim. Of Htreptopelia turtur 
arenicola (Hartert) no authentic breeding record within the Indian limits 
is available. Jiuircron capdlei (Tcmniinck) is a straggler in Mergui 
from the Malay Peninsula, etc*., and is not known to breed within the 
hnlian limits. Finally, (Jolumha eversmanni Bonaparte is only a winter 
visitor to India and is not known to breed within the Indian limits. 

The greater number of the Indian Columbae are resident and iion- 
migratory although several species do midergo local migrations. The 
following 10 Hpe(‘ics and subspecies are migratory (apart from local 
migratiiins), some strongly so, others comparatively slightly : —/Sjo/ic* 

V/ aras sphen urus sp/icnurm (Vigors), Mj/rislici rora hicolor (W<*opoli), 
Volimha lenconota Icuconofa Vigors, Columha Icnoonoia grmlaria Hartert, 
(\)honha crersnianni Bona))art(', (Udumha pidchricolHs Blytli, Dendro 
ircron hodgsonii (Vigors), t^frcpfopclia farl nr arenicola {IhirWri), HireptO' 
/H^lni orientalis orientalis (Lalhatn) and HirvptopeUa orienfalis mevm 
(«yk<‘s). 

(C) OHNKHAh IWliTlOVbAliS nmiMWlNO TllK SKINS IN TIIK InJDIAN 

Muskum- 
(i) Oefimal. 

The Indian Museum collection, of the Columbae consists of some 676 
skins of which 520 are of forms occurring w'itbin tlie Indian limits; the 
rcitiaining 155 arc extra-Indian. All of these, with the exception of 2() 
skins of foreign Columbae whicli could not be identified, are included 
in the present Otitaloguo. They comprise 28 genera and some 96 species 
and subspecies. Of these latter, 54 species and subspecies are Indian, 
6 (or 7) of a known total of 59 (or 60) being not ropreseutod in the collec- 
tion ; and the remainder arc foreign. 

The skins in the Indian Museum arc mostly ratlior old and represent 
most of the collection of the Asiatic Society of Bengal which formed 
the nucleus of the Indian Museum collection. Most of the skins and 
types listed by Blyth (1849) are available, although some have now 
become brittle and their colour faded. The donors who largely con- 
tributed towards the building xip of the Museum’s collection of Columbae 
are mentioned below 

E. Blyth (1849, Catal. Birds Mus. Asiat, 8oc* Bengal) ; T. 0. Jerdon 
(1848, a few skins from South India) ; V. Ball (1868, several skins from 
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Bihar) ; Dr. J. Anderson (some skins from Upper Bmiua and \V(‘ht(n*n 
Yimnan collected during the two Briiish Expeditions to Yunnan during 
1868 and 1875 and described in 1879 in ZooL Bmulffi Two ViuDmo Expvd-, 
1868, 1875 ; also some skins from Tenasserini and the Mergui Archi- 
pelago, 1882) ; Capi. (later Major and afterwards )Sir O. B.) St. John 
(1870, some skins from southern Iran) ; Dr. 6. Henderson (several skins 
collected in the Punjab, Kashmir and Eastern Turkestan during h'or- 
sjdh’s First Yarkand Mission of 1870, and described in Henderson & 
Hume’s Lahore io Yurhuich 1873) : W. T. Blanford (an excellent series 
of skins from Eritrea and Abyssinia collectctl during the British Abys- 
sinian Expedition of 1867-68, and deseribed in his Ofo*. (irol. Zool. 
Abyssinia, 1870; Blanford also ])resenicd sonic skins from Baluchistan 
and eastern Iran obtained during tlic travels of the Persian Boundary 
Commission, 1870-72, and deseribed in Petsia. Vol. 11, ZooL <h 

Geoh, 1876, by Blanford) ; Dr, F. Sioliezka (a large seri(‘s of exeidlenily 
preserved skins from Kashmir and Eastern Tm*kestan olitained during 
Forsyth’s Second Yarkand Mission of 1873-71 during wlii('h Stoli<‘zka 
lost his life — ^the results wore published by Sharpe lu firi. Rc-skIU »SV'con// 
YarJcayid Miss. : xlves, 1881) ; Dr. J. Scully (a fine colloetion of skins fi'oiii 
Eastern Turkestan, especially from the neighbourbood of Yarkaml, made 
in 1874-75, and described by him in Feath. IV, pp. 41-205, 1876 ; 
and a smaller collection from Nepal made in 1878 and <les(uil)ed by him 
in SU\ Feafh. VllL p]). 339-342, 1879); Surgeon J. Armstrong (1878, 
a large and excellent series of skins from the Konkan (^aist, t‘speeiallv 
Ratnagiri District and the immediately adjoijuug aieas*); Dr. J. E. T. 
Aitchison (a few skins from the Afghanistan-Iran frontier colleeled dur 
ing the travels of the Afghan Boundary Cotnniission of 1885, and d<‘s 
cribed by Sharpe in Trans. Linn. Hon. Lond. (2) V pp. 6(i-93, 1889; ; C. lb 
Rickett (1890-91, some skins from Pooidiow in (‘asttuai (‘hina) ; Dl*- 
Col. Dr. A. W. Alcock (some skins from the Ihnnirs, collected durimj \ \\o 
Pamii* Boundary (kmmiission of 189(5, and <lescrila‘d by him in 1898 in 
Eept. Nat. Hisf. Residts Pandr Ihmnd. (^onnn.) \ C. B. Antrum (s<‘\<‘ral 
skms collected in about 1904 or earlier from the SyJhet Divisi<m in 
Assam); Dr. S. W. Kemp (a few skins collected in the Abor (*ouniry in 
north xissam during the British xibor Expedition of 191 1-12. and <les- 
cribed by Stuart Baker in Rec. Ind. Mas., VII I, pp. 28(5. 287, 1913) ; and 
Dr. S. C. Law (a few skins from BiJiar eolle<*te<l in 1927). -\j)art from 
these, there are a number of skins from the Trivandrum Museum and 


^Solatoi (1892, £^.70) wrongly refers the Annstroug eolIe<‘lioij lo the Mahdmr 
8uigeon J. Armstro^, who belonged to the Marine fcSmney of IiuUa, eo||<M't(‘d 
sively in tho Ratnagiri Dint net and adjoining areas (portioua of Havant vadi an<l Kolha- 
pur States) mostb' during 1877-1878, An aecoimt ol hia (‘ollcelioiis, as lar as I knou, 
%\as never fully ptiblished, but the collections wore dejxmjtccl lu the Indian MuHcum, 
Calcutta. The localities from wliich Armstrong’s Colundme skins <'anie aiM^ : VVagho 
fS'U ” («Vaghotan), ** ianasgaon ” {'^Phaiiasgaou) and “Jlhoiini” or “lihovira'' 
which is the name given on the labels, l)ut cannot ho satisfadorily lra<*cd, I have identi- 
it with Bavda (town and Uduh) in the Kolhapur 8tatc not far from the Uatnagiri 
Bistriot-Kolhapur Frontier. Vidal (1880) in his list of Honth Konkan hmls also utiliscxl 
Armstrong list supplied by the latter ; Vidal used tho name Ravda which imist bo tlie 
same as ‘‘ Bhoura ’*^or “ Bhowra ” used by Armstrong on his labels in the Indian Mubeum 
skins. Sinoe the altitude given by Armstrong for Bhoura ’* varies Irom to 
f^, he was probably referring to Bavda iahik rather than Bavda to-an. A report (»u 
me entire Armstrong collection of bii^is is under preparation and will be uu)>liHh(d in 
due course. ' 




R( ranis of (hr Indian Manann. f Vol. XIjIII 

Fruin ih(» FornuM* l{i(l<l<‘ll Murtoiiin (Ai»rjO ; others are labelled as donated 
by ‘"Mils. (*()11. ,lafl‘a uliich I (*an!iot locate; as Mus. f’oll.” 
which n\t‘ans (ridr Mfdater, 1802, ]>. 71) that they were colle(*led by an 
oni<‘iaI colI(‘ctor oF the Indian Musouin ; and finally, a few are ])reseiita- 
tioiis or ‘‘xchanj^es From forei/j(n rnuseunis and societies. 

(ii) Tffpr-tiprrimrnx. 

M<'Iater (18112, p. <S0) had state<l that the types oF Four s])ecies, jiamely, 
i^roropm rlridifrons (Blyth), Vrocopna rhlongaHtrr {V^yWx), Osinotrrron 
ridontpfrnf (Blyth) and Mairopugia rufiprnnis Blyth, are present in the 
Indian Miiseuni. Besides these (bur, I have found that the types of 
two others, namely, M amuUnmt arnva papilla (Blyth) and Htrrptopriia 
drniovta nfolirikar (Hume), are also present. Home oF the particulars 
mven by Solaler differ from mv (‘onclusions, and are discuissed under the 
speci<*s (‘oiicerned. 

The Following types are present in the Indian Musemn (Table 2) 

Tablhj 2. 


T/jpr-sprri}nrns* of thr Colamhar in the Indian MaaeunK Calcutta. 


Nairn*. 

Natui’o lypc-s|)t‘(*un(‘n. 

i 

Disenshion on 

1. iihori)!i‘njlniik liiitHliviiM 

(Uljfli)- 

; and one 
S>nl\ pe. 

p. m. 

^ filioi III' 1 liliii imifili r 

(ISlvth). 

LeiUd.N pe ; and two 8.s u- 
l>)>es. 

|l. 2!>(. 

a. Ih Hfiraplf a ssa poinpadoKt rhIorofdiiN 
(iJbth). 

Bei t(»l,s pe ; ainl iluee 
8,\ iitvpeH. 

p. 

1. MHftcudimm atmt pnhilla (Blyth) . 

llolotypo; and one Syii- 
type. 

p. ;U4. 

U. Stnpfapilla ihrawto stoUr.ha (Ilunio) 

p(‘ . . 

p. am. 

(h Mactupipfia ndipt enh \WyW\ 

Ledotype ; and two Syn- 
typeH. 

p. 


(iii) Indian pigronn and damn unrepresented or poorly represented in the 

Indian Mmeum. 

The nund)er indicat<‘d within the s(iuare brackets ^ives tl\e number 
of skins present : 

L Dendropitassa pompadora pon\}mdorn ((Jnielin) lNil|. 

2, Drndrophassa fdnicollis fuhieolh's (Wai^ler) [Two]. 

B. Dvndropimsm hirinefa leggei (Hartert) -[One]. 

4. Ihicula iHidia hudia (Raffles) — [OnoJ. 

{>. DucuUf hadia grisneapiUa Waklen -[TwoJ. 

(i. Mmrndkwa aenca aenea (Linnaeus) -{Twoj. 

7. MKscadioora aewa insulam (Blyth)— fNilJ. 

8 . GoUimba leuconota gradaria Hartert — [Nil]. 
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9. Colmnba torringtoni (Bonaparte) — [One]. 

10. OoIumfM pulclmcollis Blyth — fNil]. 

11. Jaiitlioems paluinJmJies (Hume) — [One]. 

12. StreptopeUa cliimnsis formti Eothscliilcl — [Nill- 

13. Streptopelia chinensis ceyhwnsis (Heiclienbach) - jTwoj. 

li. Streptopelia ^ecaocto xantJiocyrhis (Newman) — [One]. 

15. OenopopeJia trmqvebarica mirmetmis Haiterl — [Twoj. 

16. Macropygia ruficeps aumtiilis Hume- -[Ni]]. 

17. Chalcophaps uidica majcma (Hart^it) -[Twoj. 

18. Chalcophaps indiat rohimoti Stuart Baker -jTwoj. 

{d) (resnnAh ««»/.! ha's 

Nomenclature. —la regar<l to generic and. specific nomeiielat/iire F 
have followed Stuart Baker (1928) for the Indian species. Bogarding i he 
non-Indian species, I have, as far as possible, followed Peiers (1937). 

Measurement. <!. -.Vll lueasurements have been taken on dried museum 
skins, except in a few cases indicated in the text where the original 
“fresh” measurements indicated on the labels arc given. Ooubiful 
measui-enients are given within round brackets, while the measurements 
of juveniles are enclosed within square brackets. The folIoAving mejisun*- 
ments are given for most skins : - 

Wing (W.) : Prom the bend of the wing to tlie tip of the Iong<‘s( 
primary with the quills flattened out. 

Tail (Tl.) : Prom the base of the central fail-feat licrs to tlie tip of 
the longest tail-feather. 

Tarsus (Tr.) : Prom the tarso-metatarsal joinfi to the metalarso 
digital joint (base of tlie middle toe). 

Cuhnen ((h) : From the base of the exjiosed culmen. incluiling ccn*. 
to the tip. This is the method adopted by Htuarl Baker in (be Finiii. 
Brit, hid., Birds (2nd ed.) 1, 1922. The “culmen” thus measureil 
differs from the “ bill ” of some writers, the latter meusiiremetil being 
taken from the junction of the bill wth the skull to the tip of (he bill. 

Localities. — ^The exact determination of the localities as indicated 
on the labels gave no end of trouble. For, in most eases neither tin* 
Province nor the District was mentioned, and the place-numes, familiar 
enough to the collector, are often not to be found in the usiiul aliases 
and sometimes not even in the larger maps. In some east's ( lit' older 
.spellings of places differ so markedly from tlie modern ones us to rcnd(>r 
their being traced in the gazetteers a most intricate task. VVlitu-evtu’ 
possible I have checked the names from the maps and ueeouiits pule 
lished along with the report of a particular collection. In this way, 
it is hoped, that most of the locjilitics have been eorrcetly itlentified. 
In nearly every case 1 have given tlie Provinec and, wliero necessary, 
the District, as demarcated to-day, along with the place-uumcs. 

Abbreviations used . — Tlie following abbreviations have been usi'd 
throughout : 

$— Male and female respectively in which the sex wivs presumddy 
originodly deternwied by an examination of the goiuids, since it is clearly 
indicated on the original collector’s label or in the Indian Museum 
registers. Many of the older specimens bear tlic murk $ ; this has boon 
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intorproltMl ns nntl in soiin* (*nH<»s it lins been ])ossiblc lo lost the 
ao(Mirn(‘V of this iiitorprotalion b> reioronoo to the plumn^o of tlie speci- 
nnnis. 

( j); (V) «‘nnl loninh^ r<\s])oc‘tivcly as (letormiixccl by an examina- 

tion of j>lumni><» nloiu*. The pounds wore not oxaminecl for the deter- 
nuuation of sox, ns is indioalod by tho absence of sexin^ on the original 
<*ollo(*lor’s labels or in tlu* Indian Muvscum registers, 

0. Ijonglh of (‘ulnien. 

L. Total body h'ligth. 

No. R<'gist(‘red number of s])eciinoii in the Zoological 

Survey of India (Indian Museum), Calcutta. 

Tl. Length of tail. 

Tr. Length of tarsus. 

W. Length of wing. 

X, Length, along rhaehis, of the. wliite tip of tijc left outermost 

tail-featlior. 

(c) AvKNinVLRDQMKtfThs, 

I aiti deeply grateful t(» Dr. Baini Prashad, the Director, for rea<ly 
advice and ludp throughout the preparation of this Catalogue and for 
his kindness in writing Ihe Foreword. To Dr. S. L. Hora and Dr. B. N. 
(1n»pra I am indol)ted for kindly going through a portion of the n\auus- 
<»ript and suggesting useful ehanues. IDr. T, J. Job kindly read through 
the proofs for which i a»n in<lel»1e<l to hiju. Finally, to the late Dr. (laud 
IL Ti<*elmrs1* I owe a debt of gratitude for evil sadly reading through the 
whole nianuseript and giving m<‘ the benefit of his mature ornilliological 
ex|)erienee. As a result of his advice the (^atalogU(‘ has improved in 
many ways. 

Some species ami suhspi‘cies previously unrepresented in the Indian 
Museum have recently been aecinired for the Museum through the 
(M»iirt<ssy of the following gentlemen whose assistance is gratefully 
acknowledged : Dr. P. E, Deraniyagala, Director, Colombo Museum, 
Ceylon; Dr. F, N, (‘haseti, J)ire<dor, Ruffles Museum, Singapore; and 
Mr. M. Inglis, Curator, Natural History Museum, Darjeeling. 

III. SvHTjjjMATio Account. 

(a) .sPEjviihs 

The following Imlian species and subsj^ecies are listed in the present 
Catalogue • 

TltJCUOXIDAL. DSNUKOPllAhhA Olog. 

TimiosJA^AH fK pomimlora (Grat‘1,), p. 206. 

(’roc'OPCS iJcuiap. J[J.p,p7iat/m (Bly.), p. 206. 

(J, phoemcopl^ritfi (Lath,), p. 2t)2. X>. p. ajfims (Jord.), p. 297. 

0* p* plimnkopterua (Lath.), j). 202. D. p, rliloroptem (Bly.), p. 299. 

0, p, viridfjrotis (Bly.), p. 292, fJ, fulvicoUU (Wagl.), p. 300. 

0, jt>. Mori{fUhicr (Bly.), p. 294. 1)./. IJuiuhcolUs (Wagl.), p. 200. 


Ur. OTioohurst died on JPebruory 17» 194L 
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V. bicincia (Jtirl.), p. 301. 

D. b. btuncfa {Jcrd.), p. 30J. 

I>. b, Ifqtjei (Hart.), p. 303. 

D. b. pnipfe) (Rob. & Kl.), p. 303. 
jD. remans (Linn.), p. 304. 

D. V. gi heicapilla (Schlg.)* p. 304. 

Tbbeon Vieil. 

T. ciiriirosOa (Gmol.), p. 303. 

T. c. nipalensis (Hodg.), p. 306. 

Butebeon 3qii. & Porn. 

B. capdhi (Tcmm.), p. 306. 

SPHENUErs Svvaiii. 
apicauda (Bly.), p. 307. 

8. a. apicauda (Rly.), p- 307. 

8. sphenurus (Gould), p. SOS. 

8. 8. 8p}ienuru8 (Gould), p. 308. 

Dvqulinab. 

DreuLA Hodg. 

D. hadia (Raffl.), p. 309. 

D. h. hadia (Raffl.), p. 310. 

D. b. hi^iguis Hodgs., p. 310. 
i). h. ipiseirapilla Wald., ]). 311. 

I>. b. Lupidi (Joid.), p. 311. 

Muscadivoe\ Scldfir. 

M. amen (Linii.), p. 312. 

M. a. aenea (Linn.), p. 312. 

M, a. cylvatica (Tick,), p, 313. 

31. a. pusilla (Bly.), p. 314. 

MYEWTinvoK.v Roichcnl). 

3f. bicolor (Scop.), p. 315. 

COLITMBIDAB, 

aOLUAIBINAB. 

Col PM BA Linn. 

C. lima Gincl., p. 316. 

0. 1. neglccta Hurao, p. 316. 

C. I, intermedia Striokl., p. 318. 

O', rupebtrie Pall., p. 319. 

C. r. turkestanica Buturl., p. 319. 

C. Icuconota Vig., p. 321. 

O. L leuconota Vig., p. 321 . 

C. everanianni Bonap., p. 332. 

C. palumhus Linn., p. 323. 

C, p. casiotis (Bonap.), p. 323. 

C. elphinstonii (Sykes), p. 324. 

C. torringtoni (Bonap.), p. 324. 

Alsocomits Bly. 

A. punioeue Bly., p. 325. 


29 1 

rlANriioBN^s Reiclunib. 

J. palumbouhs (FIumt‘)» P- 326. 

J>E^I>ROTJ^BRO^ Hod‘4. 

D. hodgsonn (Vi4^.), p. 326. 

Strbvtopblia Boiicip. 

8. furfur (Linn.), p. 327. 

8. t. arcnicola (Hail.), p. 327. 

8. otiuifalU (Lath.), p. 328. 

8. o. onenlalis (Lath.), ]). 329. 

8. o. media (Sykes), p, 330. 

8. o. uqncolu (Tick.), p. 331. 

8. deraoclo (Fnvald.), p. 332. 

8. iL docaorto (Kn\al(l,), p. 333. 

8. d. .ta nthon/rli(H (N’owni.), p. 33 L 
/V, f/n /lews (Scop.), p. 331. 

8. r. sutahnsd ((Jmc‘1.), p. 33 L 
8. c. fiqrina (Teinm.), p. 337. 

8. c. ceylonuisi^ (Roichenb.), p. 338. 

8. 8e7icqalensi8 {Limi.)^ p. 339. 

8. s. vamhayeiuh (GmcL), p. 339. 

Oenopoi’LLU Ulanl. 

0. ftanqueba) icn (H(‘im.), p. 3t0. 

O. f. iranquilmriru (Ibn’in.), p. 310. 

O. /. murmmsis Mart., p. 311. 

<>. /. bumilis (T(‘unn.), p 311. 

M ir/iO/‘n/// v.i/;. 

MA()Jtor\<iiA Swam, 
i/. unrhttU (Wni'k), p. 312. 

*1/. u. tihsalia (Bly.), p. 313. 
bf. rujiprnnib (P>l>.), p. 313. 

Clar.w isinvii. 

Gbocklia Swain. 

(J. bhlafa (Liun.), p. 314. 

(Ji. 8. striata p. 315. 

PHAltlitAli. 

CJ1ALOOIMTAP.S Gould. 

G. indka (Linn.), p. 345. 

G. u indiva (Idnu.), p. 345. 

G. i. mavhnti Hart., p. 347. 

C. i. robirteoni Stu, Baker, j>. 347 , 

Oalojsibadtnab. 

Oalobkas Gray* 

G. nicobarica (Linn.), p, 347. 

G. «. nicobarica (Linn.), p. 348. 
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of Uiv hnliun AIu^scNm. 

Family Tkkr<»jii>ak. 

Subfamily TnhinostJsAn. 

()(‘nuK Crocopus Bonaparte. 

Crocopus phoenicopterus (Latbam). 

Th(' ^(Mius (^rovopuH eontaiiis a sin^j(le spe(‘i(\s, V, phoanicopleruH, with 
foui* siibs|)eeies aw a(lniilie<l by Peters (HKW, p. 21^) ; of these, three occur 
within the Indian limits. 


Crocopus phoenicopterus phoenicopterus (Lathani). 

(The Bengal (Ireeii Pigeon.) 

l7iK>. CdHiulm phuinkojtlim, l^alliain, liidfjrOrH. II, p. r>l)7, Nn. IS. (India.) 

184!). 7 'trroH (Trtron) phoniieopfna, Bhtli, (\ifal, Ja/V//. Sot, Henqaly 
p, L>2a, N(». 

10:28. (^m'optoi pfuienWoptemt^ phot nicopU rm^ Stuart Baker, h'toot. lirit, h\d.^ 
fiirth (ind od.) V, p. 181. (bithain’K type- locality wrongly cpiotod 
as in iihsula Kimeo ”.) 

10117. Tm'oH phatniropimt phn^ttkopUm^ l*t‘lei'«. (%d'lht Bird^ World JIJ, 
p, 2;t. 

Vmopu^ phoppi<*oph*vm phovuimpkruH ».s repi'esented in the eollec*.- 
tion of the Indian Museum by the following skins: 



It(*marh. Nos, 2G460 and 264G1 were listed by Blyth (1849, p. 229, 
Nos. 1384^ and li respectively). Nos. 2451)4 (,J0 24565, 9, both 

from South Hylhet, Assam, are ratlier small birds (wing: 174-176 nim.), 
Imt. another from the same locality is larger. Three Assam birds recorded 
here, m.. Nos. 245(J4, 24565 and 3985, distinctly belong to phoenmpterus, 
but> No. 24583 from South Sylhet aj)pearH to be intermediate between 
2 )fimiicopten(S and viridifrons as is shown by the upper tail-coverts 
tending to bo grey rathej* than yellowish olive-green. 

Distrihnlion. Northern India from the southern base of the Hima- 
lavas east to Assam, south to central India, Bengal and southern Assam 
(Peters). 
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Crocopus phoenicopterus viridifrons (Blyth). 

(The BurniCiSe Qreen Pigeon.) 

184.'>. Ti'eron vifidifrons, Blytb, Journ. Asiaf, Soc^ Bfnoul X.IV^ IH. 2, p. 84i)* 
(“Tcnasserim provinces ’’—Meraiii, S. Burma, vide below.) 

1849. Treron {Treron) liridifrona^ Blyth, CataL Hirda Mua, Aaiat. Bov. 

p. 228, No. 1383. • , t 

1928. Crocopiis ‘phoenicopterus mridifroiia^ Stiiait Balter, Vtinu lint. Ind., 
Birds (2nd od.) V, p. 183. 

1937 Treron phoenicoptera liridifrons, Petoif?, Check-lifd Birds World III, 
p.23. 

Crocopus phoeincoptenis riridifrous is represented in the collection 
of the Indian Museum by the following skins : 


No. 


I ocality 

Date 

Coileftar 

IVitmsiiremeBls (nnti.) 

Sov. 

or Donor. 

'V- 

Tl. 

Tr. 

<*. 


■A 

>hitkvlna (nuiuia). . 

Mar. IH, 1P07 

('apt. 11. I*ot- 
tiiiuer. 

102 

122 

:«) 

10 

ao37 


i 

nnrnia 

ISO.-) 

Dr. Wflllams. 

ISI 

110 

20 

is 



Burma. . . 

IHU.') 

I)i. Williums. 

174 

111 

2.'» 

17m 

00s(. 


Tainllono ^Bppor 

Bill nia) 

Feb. (), 

Dr. ,) Viidoi* 
son. 

IBS 

nm 

20 

10 

‘)0S7 

? 

•‘Toniujlne” -Tsatflno 
(rp]>pr Burma). 

Dec. lh7« 

Dr. ,!. \ii(k‘r- 
son. i 

100 

1 

107 

!10 

IS 

2.‘?.'>20 

3 

Mayinyo (l^ppiT 

Burma), 

Xov. 2, ISJB) 

(’ol. ('. T. Bin- 
uham. 

IS!) 

1)0 

2S 

10 

20224 

CjV) 

Yatsnuk (Shan States). 

.Inti. 1000 

(’o1. V. T. Bln- 
<zltam. 

)<)l) 

no 

27 

17 

.■W08 

(» 

Arakan (Burma). 

('> i 

“ Mms. ('t)ll.” 

107 

121 

2S 

17 

2048."> 

(Byn. 

tyi»e). 

U) 

Meijful (Tfunsserlm, 
Burma) 

IsB) 

Bev. ,1. Baila* 
(Asidt. Sue. 
BtMPzal), 

ISO 

ii:> 

(00) 

10 

2i}48n 

(Ijcoto- 

tvpe). 

tv) 

Mertiui ('IVimssiTlm, 
Burma). 

JSIB 

Be\. .1. Barite 
(N-uat, Sot', 
Benizal). 

is:. 

too 

‘N 

10 


liemarZs. — Nos. 26485 and 26486 bear identical labels as follows: 
“Type No. 1383, Crocopys vindifmin Blyth, Mergui, Rev. .1, Baris*, 
1846, A.S,B,*' On the outer paper wrapper of each specimen is also 
written: “Type of sp,”, I'hcy are thus the two s]>ccinu‘ns nworded 
by Blyth (1849, p. 228, No. 1383, A, B). Presumably, Blyth (1845, 
p. 849) originally described his bird from one of these specimens. Kince 
it is not possible to determine which of those two spcscitnous is Blyth's 
type, they must be regarded jis the Syntypes ; of tljose, I select tins 
better preserved specimen. No. 26486, as the Lectotypo. 

Typa-locdity.- Blyth (1845. p. 849) had stated that his birds came 
from the “ Tenasserim provinces ”, which in those days included a 
considerable portion of Burma from about 19"N. to ItV’N, latitudes. 
Since Blyth’s birds actually came from Metgui, this phwe becomes the 
type-locality. It may be addetl that there seem to be no other records 
from as far south as Mergui— -Oates’s (1883, p. 307) southern limit was 
Moulmein, while Hume (1888, p. 290) gave it as northern and central 
Tenasserim. 


Burma, northern Tenasserim and north western 

Siam ” (Peters). 
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Crocopus phoenicopterus chlorigaster (B1y1'Ii)\ 

(The Southom Oreon Pigeon.) 

18 1.*?. Vlmtjo dilorigaater, Joutn, A^uit. ^Vor. iletiqal XII, J^. 1, p. 167, 

f(>ot‘iiolo. (No locality Southern India by 1117111, Ann. Matj. Nat 
ilht. XIV, p. IH), 1814: w^strictod to Salem Diatricl, Madras 
(loney, hy \Miifltlor & Kinnoar, Join-n. Bombay Not. Hist. ISoe. 
XXX vur, p. 072, 103(5.) 

1840. Traron. {Tmon) chlonnafttfr, Blvtli, Vntal. Bints M'in, Asiat. Hoc. Benaal 
p. 220, No. 1385. 

1028. drocoime phoenicopterus chhmjastcr, Stuart Baker, Faun. Brit. Ind., 
Birds (2nd od.) V, p. 184. 

1037. T reran phocnico 2 )fcra ckhrigahtcr, Peters, Checklist Birds World III. 
p. 23. 

Crooopud phoemroptfiruH chlorigaatur in ropresent^d in. tlie colloction 
of Hio Indian Miisouin by tJio following skinK : - 


Uca. 




( 'ollcctor 

Meafturomeuts (nnn.). 

Nu. 



i/ftTC* 

or Donor. 

W. 

Tl. 

Tr. 

V. 

aojto 

(j 

(’ttwnporc (U. 1*.), 

i)ce. 28, 1861) 

K. Back. . . 

18.> 

(120) 

27 

18 

aiHo 

(j 

Ottwnpwr (IT. P.). 

Ort. 2.5, 1800 

K. Buck. . . 

18,5 

120 

33 

18 

:U)M 

« 

o 

(’awaporr (U, I\). 

Od. 2,*., ISOO 

M. Buck. . . 

1S7 

120 

20 

17 

JU)43 


Cimiporr (U, l\). 

Oct. 2:>. 1M50 

K. Buck, . . 

188 

121 

30 

18 

iUMl 


Cawiiporp (IT. l>.). 

Oct, ‘W, 18(10 

M. Buck. . . 

170 

113 

23 

10 

301. » 

V 

CawnpoiH' (U, 1’.), 

Ocl . 25, 18(0) 

bl. Buck. 

172 

107 

(32) 

IK 

3012 

(V) 

Crtwnporr (11, 1*.). 

(?) 

B. Buck. . . 

1S5 

107 

.)0 

16 

3050 

A 

> 

A<u'a (11. P.). 

Mar. !8«s 

'Dllddcll Mik» 

]<) 

lis 

30 

16 

3053 

oL) 

Ajrra (U, 1’.). 

Mar. IhOS . . 

“m.ldcll Mus.'* 

|1.S2 

122 

20-r> 

ISj 

3055 

ti 

IUji<Ka)n) ((*. P.}. 

(?) 

Mr. W. 'r. Blan- 
lord. 

i()7 

no 

28-5 

10-5 

3031 

<« 

N. W, (’hoiMla (0, \\). 

F(4). 7, 1830 

Mr. W . T. 
Blanfimi 

10O 

•• 

.30 

17-.5 

30f>l 

(?) 

Niwpiir 

(?) 

Mr. W. T. 
Blanford. 

102 

125 

28 

1 7*.") 

3061) 

<? 

8. M. Bemr. 

Mar. 1870 .. 

Mr. W. 'r. 
Blanrord 

177 , 

108 

28 

17 

30.5 1 

V? 

TTdtpur (-wofit diotft 
Nai^imr, C. V.). 

Jan. 4, 1870.. 

Mr. \V. T. 
Bln Ilford . 

187 

121 

27 

17*5 

3052 

9 

Ohota Na«pur, 

Nov. 20, 1S(J8 

Mr. V. JVall. 

178 

107 ! 

27 

18 

3050 

(?) 

C'hata Wntfiwr, 

Dec. 0. lh(W 

Mr. V. Ball. 

187 

110 1 

26 

OH) 


O 

Burkul rH.(0hllhn Uo, 
OrlsHO). 

July 1014 

Dr. 8. W. 
Kcinp. 

181 

120 

2.5 

17 

26744 

9 

Nrar Kaiasurh (Kanriil 
niHt., nihar). 

Oct. 18, 1027 

Dr, 8, Daw, 

187 

(111) 

27 

17 

3040 

V 

l)lanhiium (Bihar). .. 

Jan. 1866 .. 

lA,. H. Bca- 
van. 

170 

110 

26 

30 

3048 

(?) 

MaiiBhum (Bihar). .. 

(?) 

U. R. 0. Boa- 
van. 

100 

137 

26 

10‘5 

3047 

(?) 

Manhhum (Bihar). . . 

l?‘cb. 1865 . . 

U. ». 0. Bea- 
van. 

177 

305 

26 

16*6 


1 The origmal spoiling ia chlorigaster. Several writ(‘rfl, induding Stuart Baker (1928, 
1 . 184), have wrongly us^ chhrogasfer^ 
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H 

■MHl 


nm 

MTeasununentM (mm.). 

Heii. 

No. 

8ex. 



AV. 

TL 

'I’r. 


.iOtS) 

2 

(Juv ) 

Manblmm(BihnT). .. 

(0 

“ Mns. Coll ** 

[ 180 

117 

27 

17 I 

5MV2 

(') 

5Dinbliuui (Biliai). .. 

(?) 

“ MU'., (’oil ” 


125 

28 


Mi 

lO 

bbmhbbuni (Bihar). . 

(?) 

Ml. V. Ball. 

185 

no 

27 

10 


(?) 

8in»?hbhuin (Bihar). . . 

Dee 10, 180" 

Mi V. Ball. 

187 

(120) 

2S 

17 

MJtiS 

(?) 

Jhnuiniok (Hiluu ?). .. 

(?) 

Mr. V. Ball. 

187 

118 

;!0 

20 

.«»30 

(?) 

Daniiniok (Bilinr ?). . . 

(?) 

Mr. V. Ball. 

183 

111 

29 

IOn*) 

.3904 

(?) 

Dtiniiiiiok (Blhui V). . . 

(‘0 

Mr. V. Ball. 

187 

123 

28 

18 

25707 
(Mount- 
ed in 
sallery.) 

? 

“ Balaninu border ” 

(KaiiolilDBt., Bilmr). 

Oct. 1927 

Dr. 8. C. Law. 

190 

(12(1) 


19 

11828 

s 

Fanasj»aou (=Phanas- 
gaon, llatuagiil Oist., 
Bombay I*res.). 

Mar. 15, 187s 

Sun;. .1. Vrni- 
stioim. 

194 

123 

29 

18-5 

11829 

9 

Fauasgaun (=?Iiaiuih- 
gaon, Ratnaglri Dist., 
Bombay Breb.). 

Mar. 17, 1878 

Slug. J. \rm- 
^lionu. 

175 

lOft 

28 

17 

11^30 

$ 

** Bhoiira ” ( « Bavila, 
2,000 ft., Kolhapur 
State, Bomlmy l*reH.). 

Ifob. 12, 1878 

Surg. fl. Aim- 
btiong. 

181 

1 22 

27 

‘7 

1H443 

5 

N". Bangalore (Mysore 
State). 

(?) 

** Mus. Coll,” 

ISO 

122 

20 

17 

lh.-)47 

O 

r 

N. Bangalore (Mysoio 
Stuto). 

(?) 

” Mum, Coll.” 

179 

110 

27 

•• 

18514 

J 

S. Areot Dist. (Madra** 
i*re8.). 

(^) 

” Mus. Coll.” 

175 

101 

2(» 

17 

1S515 

-4 

J 

H. Areot DM. (Madrub 
!»tes.). 

(?) 

” Mus. Coll.” 

172 

99 

ir 

is 

J 8,510 

O 

S. Areot Dlst. (Madrab 
l>res.). 

(?) 

• Mils (’oil.” 

171 

(IKb 

2.) 

10 

20482 

{Lerto- 

iyiMj). 

(?) 

(•-’) 

(') 

AMiat, Sol, 

Beii'^il. 

I9T 

i IB 

30 


20483 

(SjTl- 

type). 

(‘0 

(?) 

(?) 

A lat. SOI 

Bi‘U*'al. 

I lO 

IIS 

* ‘ 

Is 

20484 

(Syn- 

type). 

(?) 

(?) 

(?) 

A shit. Soc. 

Bengal. 

lh2 

ill 

* * 

19 


R&narks. — ^Nos. 26482, 26483 and 261K4 l>par idpiiticiil 1«1 k‘1h : “ 'I’yfn* 
No. 1385. Grocopux chlorigaster Blytli. No furtluM’ history. H. 1$.” 
Two of the specimens bear, in addition, llio following i)arl iculars : 
“Blyth, .1. A. S. XTl, ]>. 167. R. India; rare in Hongal.” On tlio 
paper wrapper of each of the three KpccinienH is writt<'n, lunong other 
notes, the following : “ One of these is type.” No cloubt, these are tln» 
three specimens which were listed by Blyth (1849, p. 229, No. |;J85, 
A, B, C). A and B are males, while 0, " from the vicinity of (ycnlta 
1841-6)”, is female. It was presumably from one of those thn'e speci- 
mens that Bljdjh (1843, p. 167) originally described this bird; since 
Blyth ’s' original specimen was a female, it was presumably No. lHHCtC 
of his Catalogue, but A and B cannot be placed, so tliat it is no! possibh* 
to say which of the thre^ Indian Museum si>ocimcns is No. 
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Record H of I he Imlum MnaeunK 


[Voi. XUIT, 


Under these circiiiustam^es, I re$);anl the three Tndian Museuni specimens 
as thr* Syntypos of the species, and select the best preserved specdmon, 
No. 26482, as its Lectotype. 

Sclater (1892, p. 86) listed only one lype-specamcii of ehlorigaMer, 
with the locality ‘‘ Near Calcutta ” and the donor R. Blyth f 
find nothin^*, either on the labels or on the outer wra])pervS of the skins, 
to support Sclater. Again, he wrongly gave Blyth’s name as Treron 
ehlorigaster instead of Vi)iaffo chloriga^ter. 

Prom the specimens in the Indian Muvseum, the following is indi- 
cated : — Specimens from Cawnpore and Agra in the United Provinces 
are intermediate in [dumage between ehlorigmler and phoenicoplerua. 
While their breast and abdomen are yellowish as in triu' chlorigaMer. 
there is a more or less (dear basal band of yellowish -green on ihe tail. 
Only in one speedmen (No. 3911, j, Cawnpore) is ihe tail ashy through- 
out as in ehlorigaster. 

Similarly, in respect of tail coloration, specimens from southern 
Bihar (Singlihhum, Manbhum, Hanchi and ?Uaminiok) and Orissii 
(Chilka Lake), are intermediate between ehlorigasier and phoenieopfents. 

Discuvssing its distribution in the Eastern Ghats (Madras Pr(\sidetK*y), 
Whistler & Kinnear (1936, p. 672) state that spccinieiis from the Madras 
Presidency appear to be smaller than those from the <‘entral belt of the 
Indian peninsula (wing 182-181 mm., as against 203 mm.). Birds from 
the Hatnagiri District (Bombay Presidency), Bangalore and Arcot in 
the Indian Musetun collection, however, are not appreciably smaller 
tluin North Indian birds as sliown below : 

Wing (mm.). 


N. tndw (doirn to N. kf.). ] 

A’. Ivdia (hilow /iV‘ *V. kt.) 

lOoV : 

107-188 

4 do 

173- 101 

4?9 ; 

172-187 

4VV 

I74-I8I 

OoV ! 

177-196 

3o? 

170-l!)7 


Disfrilmtioi'}. All of the Indian Peninsula south of the range of 
p. phooficopfera ; Ceylon (Peters). 

Genus Dendrophassa Gloger. 

Dendrophassa pompadora (Gmelin). 

The species extends from Ceylon and India via Siam (not Malaya) 
«an(l Cochin China to the Philippines and the East Indies. Peters (1937, 
pp. 15-17) recognises seventeen subspecies of wliich four 0 (*cur within 
the Indian limits. i 

Dendrophassa pompadora phayrei (Blyth). 

(The Ashy-headed Green Pigeon.) 

1840. Treron (Treron) malabanca (part), Blyth, (^cUah Birds Mvs, Asiaf. Bor. 
Bengali p. 229, No. 1389. 

1862. Omofreron Phayreu Blyth, Jovrn, AHaL Bor. Bengal XXXJ, p. 344. 
(Toutighoo, Burma.) 

1928. Dendrophasaa pompadora phayrei, Stuart Baker, Faun, BnL Ind,^ Birds 
(2nd od.) V, p. 186. 

1937. Trmm pompadora phayrei, Peters, Ofieckdist Bird* World III, p. 16. 
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Demlropliamt pompmfom phaym is roprosentod in tli(" collection of 
I, lie IndiiUi Miiseuiii by Uic following skins : - 


lies 

No. 

Sex, 


Onto. 

(’ollodor 

M(‘a‘<ureinpuf4 (nun ). 

or Donor. 

W. 

Tl. 

O’r. 

C. 

2r>si 

0^ 

S. SylliH ( \ssiini) 

(>) 

(‘ li. Vntiam. 

140 

85 

2« 

ir. 

nsoi 

9 

Ijaina(]!ootiiy 2 (As-^uin). 

<0 

('apt Butler. 

152 

102 

2'i 

11 

>‘)7 

) 

Aiakiui (W. itmma). 

(0 

“ Mils. Coil.'’ 

i.n 

101 

25 

It 

2(4 '>1 

A 

) 

(W Iturinn). 

Ihl 1 

Capt. .1. H. 
Abbott. 

!I7 

1)2 

25 

u> 

204 V2 

o 

\r4»Ku!i (W. Unnun). 

Ihf 1 

Cnpt. K. 
AlllHitt*. 

I.')() 

05 

20 

(4 

•>S01. 


\i.(Kan (W. Uininn). 

(0 

“ Mils. Coll.’* 

150 

00 

2.1 

10 

si:r> 

1 

MtM'tttii ('IVn.iHSiTini, 
Bill Ilia) 

Jail. IS. IS77 

Dr J. 
Xiuierson 
(iVunsN'rnn 
M\|Knl.). 

M.t 

00 

22 

It; 

s13t 


('IV‘nn^sorIin, 

Buiiun). 

I’Vb. s. 1 S77 

Dr. .1. 
Amli'rson 
(Tenasseiiiii 
KKpotl.). 

1.52 

0.0 

20 

14 

2 1227 

D 

(V) 

Jiih 15, I1HI2 

<0 

110 

HH 

22 

17 


Rewarh. Nos. 2(M5| mid 2^152 were listed bvBIyth (1849, pp. 229, 
230, No. 1389 J, B rospe(*lively). The spe(*iniens arc in poor oondi* 
lion and the plumage is faded, but they can <‘learlv i)e disf ingnjshed 
from I), jK ({ffiois by Hie ashy patch on ih<* crown and the remnants of 
the orange palcli on the forebreast. 

Dialrihoiiotu “ Bengal easlAvard through Assam to Laos, south 
to (^ilcutta, T(ma,ss<‘rim, <*oiilinenlal >Siam and (^s*hincl^ma " (Peters). 


Dendrophassa pompadora afiEinis (derdon). 

(The (!rey-fronte<l (Ireen Ih’geon.) 

1»4(). Vinago ajjhih (f*), »lcr<lon, Madnw Jomrn. TJL aW. JCR, p. 1,1. (W«i< 
coast or liKlian Uoninsula.) 

184C. Vinago niahhanra (J)^ tlc^rUon, BUmir. iv(L Or», III, IfUeriirCHu to 
pl.-Sl. 

1841). TmoH {Trvron) mahimrica (part), ('aUd, iihd^ Mm. Amt. AV>r, 
p. 22S), m. list). 

I92S. Dondrophmm ponvjmdom a(lhti% Stuart Baker, Fatni. Hrit, fmt*^ Hirdn 
(2n<l ed.) V, p. 18H. 

1937. Tnron gmmimdom affinift, IVWrn, Vhichlht Hlrda Wurld Hi, p* 15, 


Ikndrophtmu poinimdom (ijjhfis is represtmled in the (uilleetion of 
the Indian Museum liy the following skins : 


Ki'R. 


booality. 


Coihw'tor 

Mi^auramantM (rum.). 

No. 

Sox, 


or Donor. 

W. 

Tl, 

Tr, 

4'. 

I1SI12 

H 

*‘ Bbimin '• ( Bavila), 
2,(HH> It., Kolhapur 
State, Bombay 

Mar. i»S, I87K 

Surut. J, \rm* 
Htroiu;, 

112 

lOa 

20 

li 

20 UP 

1 

*• Bhouia *’ ( BavOa), 
2.r>(M)It. 

Mar.2H. ISTK 

Surtt. ,1, Arm* 
MtroiiK. 

tl7 

101 

1 

0.1 

1.5 





































m 


licrordis of Ihr hulinii Ahmcum. 1 Vot. XUll, 


“Rfir 


Ijocfjlity. 

- . 

iJatp. 

iVdlector 

Mcdsm’oinoul'i (min ). 

No. 


OP l>un<>r. 

\N. 

TL 

Tr. 

r. 

I unis 

o 

** Bliourn ’* ( - Ravda), 
2,r»(K) (1 . 

Mar. 2h, 1878 

Snrsf. ,1. \rm- 
htro»«. 

142 

102 

21 

15 

iih:u 

o 

“ Bliourn ” ( Kavda), 
2,000 fl . 

Mur. 30, 1S78 

SUPK. .1. Vnn- 
stroim. 

IP) 

101 

23-ri 

10 

JIKM 

u 

** Itlioura ’* ( IU\d!i), 
2, (MX) 11 . 

Apr. 14, lS7h 

Surtr. .1. \rjn- 

titTon<4. 

1 12 

101 

23 


11 UK 

(,luv.) 

" Blioura " ( Bdv<lji), 
2,5fM) ft. 

Mar. 20, 1878 

Surf;. . I. \rm- 
stroii'j;. 

inr» 

S2 

2,} 

10| 


V 

“lJhonTa’*(- Ha\dn), 
2,(K)0 ft. 

Mar. 28, 1878 

8ury. .1. \rin- 
stromr. 

1 1 

02 

20 

13 


V 

** BIiouta ” ( -Itn^da), 
2, .TO It. 

Mar. 28, 1878 

8urp(. .1. \ini- 
‘rtn)nK. 

ii'i 

OS 

25 

T! 

usar, 

? 

** ninHira ’* (-«H;»\dn). 

Mar. 28, 

Siiru. .1. \iin- 
stioii};. 

Hurg. .1, \ mi- 
st loim 

1 II 

S'» 

22 

11 

LI8‘Ut 

9 

“ Khuiira ’* ( - Havda), 
2,0(KUt. 

Apr. 0, 1878 

1 1.) 

102 

21 

13 

11835 

9 

“ Tllionra ” ( - Bavda), 
2,500 ft. 

Apr. 30, 187h 

Stirif. .1, Ami- 
stronej. 

130 

02 

23 

12 

11320 

9 

(Juv.) 

** Bhouro ’* ( ^ Bavda), 

‘ 2,000 0. 

Apr. 18, 1878 

8nru. .T. Arin- 
HtroJiff. 

[131 

hO 

22 

151 

n()8« 

(Juv.l 

Bhoiira ’* (-= Bavda), 
2,500 ft. 

Mar. 20, 1878 

Surji. ,1. Arm- 
stton('. 

[130 

70 

21 

1 

IS] 

18120 


aiipvaroy H ilia (Madras 
Prctt.). 

VO 

W. Daly. 

1 u> 

00 

2Iv 

10 

23028 

W) 

Poumudi (Travunvorc). 

April 180.5 

Trivandrum 

Mils. 

1 

130 

07 

21 

15 


lit'marh. No. IlMd, J (juv.), luis no innroon oti IIk* Imck jukJ is 
indisWnguishablo from the juvenile fenmles. Nos. Ii:i2() and 
No. 1 1320 is labelled only as ” ; because of ils small size and the (ton- 
dif.ion of the feathers of the back I (‘.onsiclor it sis juvetiile, 

Tbe iiiales and females of D. p. ajmis are very similsir in si|>|H'>sirsinco 
and size to those of D. p. pJuiyrei, but the former subspecies (saii bo 
distinguished from the latter by the following cliarsicters : -(1) In qffitm 
the ashy patch on the crown, forehead and forenock is Io.ss pure (i)olng 
mixed with an olive-green tinge) and gradually merges into the olive- 
green of the hindneck and back instead of being more or less sharply 
defined as in phayrei. (2) The complete abseneo in (tffitm of the orange 
patch 'of the forebreast which is present, though sometimes very faint 
or even absent, in phayrm. (3) The maroon-chestnut of the back is dar- 
ker (having almost a purplish tinge) in affmu than in phayrn. (4) A 
fourth point in which the two subspecies <liffor needs mention. Stuart 
Baker ( 1 928, p. J8i5) mentions in the key to the species of I)<wlroj)lKiii/ia 
that all the Indian subspecies of D. ponipadora have the “ tibial plumes 
in both sexes buff or yellowish”. The series of skins in the Indian 
Museum, however, shows the following characters • 

D. pompajwa affinia. — ^Tibial plumes deep lemon-yellow in (J, but 
generally white (sometimes faintly lemon yellow mixed witli white) 
in ?. 

D. pmnpa^a phayra. — ^Tibial plumes white in both the sexes. 
DistrihuUon. — “ Western India from Bombay to southern Travan- 
core ” (Peters), 













M. Ij. \Uh)nviai,: (^atahufiirof Hmh. 

Dcndrophassa pompadora chlor^^tera (Blyl.h). 

(Tho Nu'ohar Oreeii l’if;con)^. 

18 . 15 . Tremi rhlornplov, Blytli, Joiirii. AKiiit. I'fw. Jienml XIV, ii. ^ 52 . 
(Nioohnr iRlnndH.) 

1849 . Treroii (Treron) chhropfera, Blyth, Calnl. Hirda af>ia. Aaint. Nor. lidionl. 
p. 230 , No. IS 88 . 

Um. Oamotrrroii rhhmpfrni aniinnmnira, Kifliinond. Pror. H.S. .Salioii. Mid. 
XXV, p. 308 . 

1028 , neiiilrop/iamu pnmftndont rMomi>trm, Sluart Bakor. Fiiiiii. liril. /ml.. 
( 2 u<I «I.) V, p. 188 . 

1037 . Trirnii powpiihm rliliirojilrm. l*ot<>rH, ('lirrl.'-lial Hirda W'oM HI. p. 1 ( 1 . 

IkiHU-opkimt poiiijMKhrii clihwjdmt is roproHoiitod in t,li(‘ (•(^llccl.ioii 
ol tiu' Indiiiu Miisciini by Uu* following skins : 


No. 

St‘x. 

liOfMlii V. 

Datf. 

or Donof. 

\\\ 

‘asoroin 

Tl. 

(III 

Tr. 

III.) 

c. 


.? 

Hotiititi&;ion (N ViBla- 
inttu Is). 

I'Vlb 17 , 

Zoo!. Kfir\<*y 
of In<ha. 

171 

107 

UO 

lA 

anoar) 

S’ 

Ilomiln^lon iN. Atula- 
tnan Is.). 

1 ‘Vli. 17 , IDBO 

ZooK Siinav 
<»{ IlMlld. 

i 7 ;> 

los 

as 

10 

]MW !7 

n 

tr 

AuikhH (S. Aiuldiiiiui 
Is.). 

Mar. la, is «0 

(i. H, Booloy 

170 

101 

27 

I 7 ’i» 

»i )18 

ii 

Andaimin**. 

CO 

Or. K 
IMtbson 

170 

( 0 .>) 

2 .) 

•- 

201 S 7 

(IsOcto- 

(.V|H-). 

(<;) 

Nlcoltnrs .e 

fhk) 

|{<*\. . 1 * Harhi* 

( Vslat. Hof. 

I 7 H 

in 

j (dl) 

10 

2(1188 

(Hy«- 

^yiK*) 

(.;) 

NIcolHir-.. 

IHKi 

1 IiowlB A 

Uov. , 1 , Hurl Ml 
{ MfW. 

Banvnl). 

I <»7 


' 

" 

2(1 IHO 
(Hyn- 
type). 

(S’) 

fNioolmrh. .. 

tM!» 

<'apt. Id‘wis A 
Kfv. ,), Hiirbr 
(Aslal. {So(\ 
IbMiKal). 

1 

171 

101 

•- 

(»<)) 

(Hyii- 

tyiv). 

(S’) 

NIfohurs ,, ,, 

IMf» 

('apt. bowls A 
K<‘v, , 1 , itariMi 
( \Hlal, Him'. 
Hotmal). 

170 

lo.» 


, - 


xr ^ l lolw'ls: 

jNo. I«8«, Ti'troii f/iloroplm IMjdli, rl. li k (\ Nioolwrs. (Jjinl, 
jcwia & Hov. J. Biirbp, I84{), A. B. B.”. No, ‘J<)487 iw Hiniiliirly liiliidloii 
Mocpfi tlnii only ono oolloc.ktr'H nuin<‘ (f{nv. J. H>irbc) is givoii, and 
0 JcttnrH a, k (!" arc nol. givo.ii. On tho oul.(>r piirx'r wraniMT 
o) eaoh spooiiiipn is alwo writlon ; “ Type ol‘ sp. Bly ” no doubt, niomiiiig 
'>» Hp(«‘i(‘8 of Rlyt.h Tho ilim* Hjw'cimonH rocordi'd by Blyl.h 
(I 49, p. 229, No. i;J88, //, ff, (!) most, probably form part of (.ho aorioH 
ot four KpccimonH inontionod abovi*; BIyf.li rooordK; J and « V coi- 
leotod by Oapi Lowis, and (! by Itov, J. Barbo, all obbiinod f«mi 
no JNicobara in 1840. Prp«umal>lv, it. whh from ono of (.hcwo four 
p^infiOTs that Blyth (1845, p. 852) doHorihed the HpoicH. I havo 
tairen the four .speoimonH niontioned almvo as tho HyntypoH. Of tlioso, 

CIBSS “ preferable t<> " Andaman arewi IHgoon ” omployisl by Ktimrt iinkcr 

n«t Andamans f am (iV mm 

wan one race is wimgnised by some anthon in tho AwUmans and the NirobarN, 


/{(•amis of the hullmt 


1 VoL. XLin, 


m) 


No. aOlW {tS. Kov. ,1. Barbo) is pmsumably <Iio same as Blyili's speci- 
men (No. BWB (\ rj, Kov. ,1. Barbe), and since this is also the better 
preserved of tlio i.wo males, I select it as the Lectotypo. 

There has been much diversity of opinion reji'arcUni* the number 
of races occurrim^ in the Andaman and the Nicobar groups of islands. 
Ifume (1874, p. 258) regarded the Nicobar birds as somewhat different 
from the xAndaman birds, but did not consider the differences sufficiently 
markeil for the se])arai»ion of tlio races. Richmond (190S, p. 308) des- 
cribed S. Andaman birds as much smaller and darker than the Ni<‘obar 
birds, hut according to Stuart Baker (1928, ]>. !88) no sii(‘h distinction 
holds good in a sericss. 

Andaman and Nicobar birds in the Indian Museum collection cannot 
be se])ar'ated as regards jueasurements as shown below : 




Wing (nim.) 

Tail (mm.) 

I *“oO • • 


170-171 

(im ).107 

Autlomanfi ■< 




1299 

•• 

170-175 

10 M 08 

PJeJ 


107-178 

98-111 

Nicobaro ■< 




l 2 $? 

. . 

170-173 

104-105 


No. 3918, Andamans, differs from the other specimens in being 
ooinparatively small ami also much darker throughout ; the lower plum- 
age shows some brownish tinge on the lower breast. 

Viafrilmtio^L Nicobar and Andaman Islands ” (Peters). 


Dendropliassa fulvicollis (Wagh^r). 

This spe(*ies extends from Tenasserim (K. Burma) in the wests through 
Malaya and Kreueh Indo-diina, to some of the islands in the Kast 
Indies, viz,, Sumatra, Borneo, Billiton, etc. Peters (1937, pp. 17, 18) 
recognises four subs])e(}ies of whi(‘h only />. /. fHlmcollis occurs within 
the Imlian limits. 


Dendbrophass^ fulvicolUs ?fcilvicolli$ (Wagler), 

(The OinnaTnon-headed Green Pigeon.) 

1827. Oduwha fvlvicaUhS, Wapfler, HyaK Au,, (Jdumha,, sp. 8. (Javaa» Sumatra.) 
1928, J^eMropJiassa fuhicoUia ffdvirollia, Stunrt Baker, Faun, Brit fnd„ Birds 
(2nd ed.) V, p. 189. 

1937. Tremi fuhrkollM fulvicolUs, Peters, ('hchUsf Birds World flT, p. 17. 

Demlrofhma /vlvieolliii ‘ifidmcallifi is ropTesont.ed in the collection 
of the Indian Museum by the following skins : - 


I j 


Tx)<*ality. 

Dattt. 

(’ollector 
or Donor. 

20417 

s 

Knehlne (Snmwak, 
Uorueo). 

Nov. 23, 1800 

Sarawak Mub. 
(Bornecy). 

20448 

(S) 


(7) 

(7) 


McaBuruinonts (nim.). 


W. Tl. Tr. 0. 


22 15 
28 18 





















19J1.| M. L. Koonwal: i'ntaUHjm oj Ihvds. 

Iteniarh, IJuviii/:* had no opportunity of <‘ojnparin ‘4 the two .spn<*i- 
inens horc recorded witli ()tlKT ^>ul).specicH (»r yA////r/co///,s‘, I have placed 
them under 1). f. fulrirollis on distributional jjjrounds only. No. 2(iH7 
is from south-western Borneo and, tlierefore, may perhaps not. be iv- 
ferred to D. f. harntenaia \vhi(*li occurs only \\\ northern Borneo. No. 
26448 (no histx>ry) appears to be an old specimen and is hardly distin 
guishable from No. 2(M 17. 

DisfribiitioH, Tonasserim south through the Malay States and 
Malay Archipelago to Sumatra; Bhio An*hipelai»() : southern Borneo; 
islands of Billiton and Banka; (Whinchina (?)” (IViers). 

According to Delacour ami Jaboiiillc (BKU, p. 12; IDld, p. Ibl) it 
occurs sparingly in Kremdj Imlo-Cliina and Cochin (‘hina,. 


Dendbrophassa bicincta (deidon). 

TJiC species extends from the United Provinces (India) in t.lu' \v<‘st 
and Ceylon in the south, and via the Malay Peninsula, Siam, and Indo- 
China to the Island of Hainan in the nortli^oast, and to Java and the 
Island of Sao Thome and Hollas islet in the (Julf of (tuinea in the <*ast* 
It is not recorded from the intermediate islands of the Bast Indies, 
Peters (1987, pp. 19, 20) re<‘ognises four subspe<*ies, namely, hirinola, 
l(ygci^ dmmla and of which the first two occur witliiii the IndiaTi 

limits. Th(‘ Hubsp<M‘ies pnfrivvmism Hobinson <!i Kloss, which is ac 
cepted by Stuart IJaker (1928, p, I}f8), is unii(‘d \Nith hicittvla by P(*(ei\»* 
Although ptyriiThumf is v<*ry ditra’ult to (lisfinguish from hivinvUt, 
and no satislactory distinguishing (diaraciers hav(‘ yet i)ei»n gi\en, 
I have tentatively a<'(M‘pled it as distinct and ndernai t(» it all tlie spe 
cimensfroin the range as delined by Stuart Baker (1928). 

1 have found it (|uite impossible to distinguish individual Kpecimeus 
of the racjcs tvijgvi and praHormimt on plumage <diaracders, 

while size (litferences in small colJetdions are of little help. 

Inglis (J927, p. 17) has recorded I), h. diwndlii (Swinboe) fri)m t.hc 
Bcnpil Duars! This is presumably due t<» wrong identification of />, 
b, Jdatucta, mdomvilii occurs only in the Island of Hainan olV tlui (*oa.st 
of S. E. Chma. 


Dendbrophasaa bicincta bicincta (Jerdon). 

(The Imlian Oi‘ange-breaHte.d (Jreotj Pigeon*) 

1840. Vivajo biclnda (J), *lcnIotu MuHraft Joiirn. UL *SVt. XU, p. Bb No* 
-80. (8ca- coast south of TeJIkjhcry, Madras rresidenoy.) 

1849. '/V(W (TtcroH) JMnaa (iMirt), Blyth, OiM. Hirdo SIuh. Atiiat. A'w*. 
JSen^, lu m, Mo. 1388. 

1928. Dm^phMM hiemiUa bteinetn, Biikw, A'«h». Itiil. /«</., lUrdn 

(3nd ed.) V* p. 191* 

1937. Tmon Hdueld bieineto I'otew, (J/,fah-U«t Birds Waiid III, i). J». 



3()2 Records of the Indian Mmeant, 1 Voii, XLl H , 


Demlrophassn hieincfa hirincta is ref m willed in tlie (‘olli^eiion of the 
Indian Mnseiini by the following? skins : - 



Sox. 

Lcjoulity, 

Hale. 

('ollector 

Mcasuicmeuts (mm.). 

No. 

or Donor. 

W. 

1 

Ti. 

'Pr. 

0. 

2«ill 

(V) 

'I’ravHucopo 

(0 

Asia! . S(w. 
liOHMUl. 

150 

‘.)<1 

21 

15 

ISllOO 

V 

S. Afanpialoio (Madias 
Pros.). 

(‘0 

Dr. Scully 

157 

100 

25 

10 


J 

Maii1)huin (Uiliui). 

Ue<‘. to, 1804 

Lt, a. C. 
Uenvau. 

151 

05 

21 

1 1 

20521 

-J 

Midnapore J)iHt. 

(UotiKoI). 

Kov. 2r», lOIlb 

Mr. A. H.F. 
Wood. 

1 18 

i08 

21 

15-5 


Remarks, *No. 2921 from Travancore is sexed as a “ J ” -J, but 
lias the plumage of a $. No. 26521, Midnapore I)istri(*t., Lower 
Bengal, is an exceptionally small specimen, with wing 148 mni. only; 
in this respect it resembles the Ceylon race ieggei, A cj (No. from 
Manbhum (Bihar) is also rather small, with wing only 151 mm. The 
wing-length given by Stuart Baker (1928, pp, J9I-102) for males of 
I), h, bicineta is 153-164 mm., once 170 mm, ; and for leggei 140-146 
mm., once 149 mm. 

The length of the (nilmen is given by Stuart Baker (lor. Hf.) as 12-13 
mm. ; in the Indian Museum birds it is 15-17 mm. 

Distribidion, -i\*ters (1937, p. 19) docs not s<»paral/<‘ praelmnissa 
from the typical hicineUi, as was done by Htiiart Baker ( 1 928, |). 192). The 
latter gives the following range of I>, k bmneta : Malabar (toast, fier- 
haps excluding Travanc,ore ; North India from the llnii/<‘d Provinces 
along the Terai through foot hills and adjoining plains t/o east Assam 
north of the Brahmaputra ; Bengal and Bihar, but replaced in tlio 
extreme east, Le,, Assam south of the Brahmaputra, Oomilla and Chitta- 
gong, by the closely allied and hardly distinguishable race praetmnissa ; 
rare (probably only a vrinter visitor) in Chota Nagpur ; more common in 
Manbhum, Purulia and the adjoining eastern distrusts. 

In the Indian Museum there is a female from Travan<*;ore which, 
by its wing-lenf^h (160 mm,), should be assigned to Urmia and not 
to leggei whicli is said to occur in southern Travancore aH.hoiigh satis- 
factory evidence for the latter view is wanting. 

Recently, JBates (1938, p. 330) found a stray spocumen of D, h, Umicia 
as far west as Kiamari (Karachi, Sind). This is considerably beyond 
the hitherto known western range of the subspecies. Bates opineil that 
the bird might possibly have been driven so far south-westwards by 
the prevalent cold wave, 

Whistler & Kinnear (1936, p. 673) have discussed its distribution 
in South India, and have shown that this bird is fairly common both 
in the eastern and western portions of the Madras Presi<len<*y. They 
further note that the status of Malabar birds is not yet cleat. 




















1941.1 


M. 1j. \loot(WA\r. lUitnIoffiii’ of Hmis. 3(>:» 

Dendrophassa bicincta (Hart/ert). 

(The (Vyloi) ()raiii>e-lm‘aHte(l (Ireen Pigeon.) 

184JK Treron {Trerou) biviiida (p«irt), (Uifnl, Hirdn AM, Hoc, 

Bengali p. 2^9, No. J38G. 

1910. Treion bichiefa legqei, llarU^rt, iVowV. ZooL XVII, p. 193. ((^oyjon.) 
lOilS. DendropJmsfta bieincta leggei^ tStuart Bakor, F'ann, Brit. Ind.^ lihfh (2ix<l 
ed.) V, p. 193. 

1937. Trvum bieinefa Ugnei^ IVtor<4, OhecIcAht ISirdf Wot Id Ul, p. 19. 
Uepdrophamt biviuvUi U*(i(}<^i is repmsentod in tlui (‘ollec'tion <»r the 
Indian MuHoiiin by th(‘ (bllowini* wkin : 


Kea 

Wo 

S(*\ 


Date. 

( 'oUcM'tor 

01 Donor 

M(‘iiH«rtMtM‘nts (mm.). 

W. 

'PI 

T. 

r 

20500 

■ 

V.iuvoau r Not til Ptov 
t pykui). 

Vpi. IS, 
loot 

( olombo Mu« 4 , 
dJeylon. 

i.-u 

100 

B 

10 


liemarh, Stuart linker (1928, p. 192) gives the wing-length as 
140- hit) nun. In addition to No. 2(>5t)0 listed here, 1 have examined 
a male from (Vylon ((V)ll.: Major K. W. Mayor, June, 1914) loaned by 
blie Jiomi)ay Natural History Soeiety. Both the males have the wing 
161 nun. I am unable to soparaii' these skins frotn the typical h\ch\cta. 

JJisfrihiiliitB. (Vylon ; l)irds from the south of Travancore may 
be ref(‘rable here (P(‘ters). 

Dendrophassa bicincta praetermissa (Bo})inson & Kloss). 

('rii(‘ Siam ()raiu»e-hreasfe<l (}r<*en IMgeon.) 

ISI9. Trtton {Ttnon) blruirht ffmH), Hlytt, (Utlfd, Mn't, Anhi, Sor, 

Bengal, |). 339, No. 1389, 

1931. Tnron bisinda (me) ptaeUrtnhmf BoinuHoa & KUmw, Journ, Fed, Mabttf 
Htaiet, Mnn, X, p, 303. (Koli bik, S. W. Hiaiu.) 

Ii)38. hi ndropha^sa bkinctn pKnIttmiftm, Stuart. BaUor, Faun, Bill, htd. 
Buds (3ii<l (kI.) V', p. 193. 

1937, Turon bieimia bicinata (part), Potoi'H, (^hckdhl liudn Wutid 111, p, 19. 


Dmhophimu hirhiida pmdmioisiai is represented! in the collecdaon 
of the Indian Mtiseum by the following skins : 







M<‘asun*iiu‘utM (inm.) 

He«. 


bocullly 

Date, 

Collw'tor 





Hi) 

nl‘X. 

or Donor. 

W. 

'11. 

Ti. 

(1. 



21503 

(J) 

S, SvUiPt ( \ssam). . . 

(n 

(N H, Autram. 

ir>3 

103 

21 

10 

21503 

(Juv. 

4v. 

S. Sylhpt. 

(?) 

e« n. Ant ram. 

(151 

«:t 

19 

171 

245H4 

H. hyllHS. 

(?) 

<*. H. Antram. 

(140 

85 

22 

151 

2^0 

f 

S. Hylhet, 

(?) 

0. B. Antram, 

tM) 

89 

23 

15 

24501 


S. SylliH. 

t?) 

0. B. Autram. 

(139 

(Ht) 

23 

15 r»i 

24500 

«) 1 

S.SyllHt, 

(?) 

(*, B. Ant mm. 

147 

95 

21 

.. 

5090 

<?) 

Arnkan (W. Uuritm), 

(?) 

” Mu«, 

151 

193 

23 

17 

12010 

<1 1 

Pilal S. 

Mar, 0. 1882 

Or. «l. Aiui<‘i> 

153 

(«i) 

33 

IS 



Uui ma). 

wn (MerKixI 

JMxVk). 

Pr. J, \mU*r- 




129,50 

rj 

(Mertfut, S. 

Mar. in, 1882 

U7 1 

95 

31 

10 


Ilarma), 

Hun (MotmuI 
|{xi)«i.). j 
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304 Rvvords of Uw Indian Mnarnnt, 

Reinarks.—No. 24501 is a juvenile wiihoul. any traec of t-he lilac 
l)au(l iind oraufj;c patch on the breiist ; Nos. 24503 and 24584 are also 
juveniles, hut the lilac band and orange patch on the breast, which arc 
characteristic of tlie adult male, arc faintly seen. 

Robinson & Kloss (1921, p. 203) while creat-ing re- 

marked : “Larger than T. b, biawcla (Jerclon) from Madras (wing 
144) : differs from T. />. dommlii (Swinh.) from Hainan in having the 
grey nuchal pahdi in the female clear and more extensive when'.as, 

fide Jdartert, it is indistinct and small in the island bird Wing 

167-163 mm.’’ 

Stuart Baker (1928, p. 190, key) stated that pmeteainimi is “ lighten* 
and more yellow” than hidnda; he further added (p. 193): “Only 
differs from D. b, bicincla in being somewhat more yellow and brightly 
coloured, hardly sufficiently so to enable one to differentiate it as n 
subspecies. The female, however, has usually more grey on the nape. 
•..Measurements as in the Indian bird.” 

So far as the skins in the Indian Museum are coiuierned, none of tJie 
above distinctions works. The females from Travancore to Burma 
all look exactly alike. It is, however, possible to distinguish between 
the two males from Bihar and western Bengal on the one liancl, and 
the three males from southern fiylhet (Assam) and Mergui (southern 
Burma) on the otlier. In the former, the dorsal grey patcdi is larger 
(50-60 mm. long) and extends from the hind-tirown to the forcl)ac*k ; 
in the latter, the grey patcli is mu<‘h smaller (35-38 mm. long). The 
grey pat(ih is not sharply defined at either ends, so that the above mea- 
suromonis are ap])T()xiinate, The specimens availal)le t^o me are too 
few for generalisation ; nevertlieless the disiinetion given lien‘ is note- 
worthy, and may provi* t/O Ixi subspeeifie. 

The few Assamese and Burmese birds in the Indian Museum eollee- 
tion are not larger (wing 147-152 mm.) than those from the rest of 
India. 

Distribution. — Btuart Baker (1930, [). 688) gave the range as: 
‘‘ Assam south of the Brahmapootra ; Bengal East of Bay ; all Burnni 
But this does not include tlie type-loe-ality in K. W. Hian\ ! The range 
also includes tlie northern portions of the Malaya Peninsula and wesUu*n 
Biam (Robinson & Chasen, 1936, p. 47). 

Dendrophassa vernans (Linnaeus). 

The species is distributed from southern Tenasserim via the Malay 
Peninsula, Java, Humatra and Borneo to Celebes in the oast, and via 
Siam to Indo-China and possibly a little further up in the north, and 
the Philippines in tlie nortli-east. Peters (1937, pp. 18/ 19) recognises 
eight subspecies of whi(*.h only D, v. grimmpilla ocenu's within the Indian 
limits. 

Dendrophassa vemans griseicapilla (»Schlegel). 

(The Malay Pink-necked Green Pigeon.) 

IS49. Trerm (Tfvro/i) vmdU (part), Blyth, CaUd. Birds Mm. Askd. idoo. 
Bengal^ p. 229, No. 1287. 

1863. ^rerofh griseieapiUct, Srhlegol, Neder. Tijd. Dierh. J, p. 70. (Sumatra 
aod Banka.) 



|<ML| M. L. IvoonwaIj : ( /fmAs*. 

|!):JS. DviuirophaHiSa rt'ntaufi {/rimrttpilh^ Stuarl IJaktM*, AV/ww. iirif. huL^ 
liir<h (2a<l <*<L) V, p. lO-l. 

J{)*J7. Titmn ru’nanft {/liw ieapillfi, IVtors, (^ftocL' liU liirdft WoiM ill, p. 18. 


Depilrophami npriunhs pn'aeicapilla Ls roprosoiited in the collection 
of the Indian Museum by fclic following skins :- 


IWii. 

No. 

S<*\. 

|j(K <iliU . 

Dau*. 

Coll(M*lor 

McuAiironKMils (miii.). 

or Donor. 

W. 

Tl. 

'rr. 

0, 

121).') I 

A 

O 

Vunu‘<*K,<‘<‘ (Morvsui, S. 
Ilurina). 

21, Ibb2 

Dr. ,1. AikUt- 

SOII. 

in 

101 

24 

- 

)21),')2 

(i) 

rilJil (Mewii, S. 
lluriua). 

Mar. 0, lSh2 

Dr. .1. Aiulrr- 

HOII. 

l:i7 

hS 

22 

• 

17U()7 

A 

J 

JVrak (WLalay IViiiu.). 

(0 

(0 

111 

1)1 

2‘* 

17 

l7U()h 

A 

) 

Perak. (Malay IViiliu). 

(*) 

(0 

117 

no 

21 

l.i 

tDll) 

(3) 

Malrtc<‘a (Mala> IVuni.). 

IV) 

(V) 

152 

DC) 

22 

111 

2({.m() 

A 

J 

Pulaii IlintaiiL; (lUilo 
An'lilpclniro). 

May 2s, 10.10 

ilailh's Mas., 
SniKaporo 

150 

01 

25 

l(» 

2(lo()0 


PuUui IllntaiiK (Kliio 

ArfUipelufso). 

Ma> 2h, lu:iO 

Ualllas Mus., 
Slnj?apoi(*. 

i:is 

•• 

22 

15 

12014 

V' 

(V) 

Mar, II, Is?.') 

W. UufltHl^w* 

I51S 

.s7 

El 

111 

22:];iS 

l’ 

(V) 

No\. 10, IH«7 

w. iniii<‘(it4c 1 

Uli 

S5 


1,) 

22:i:li) 

l’ 

(0 

Nov, 2,», Ih07 

W. UuUwk'o 

I:i2 

(SO) 


1.) 

22:110 

V 

(0 

IMm\ 0 , l,s{)7 

w. mil 1 (*<il'<* 

111 

Oh 

1.) 

1 1 

22:i 1 1 

1 

1 

10 

N<iv. 20. IS‘)7 

W. 

121 

70 

El 

14 

1200 


\riu),\ ( ('*u*Ki<'ii, I'J. 

Oliin.U. 

(') 1 

11. '^\\lllllOl‘ 

l!15 

02 

B 

II) 


DiftltihulioH. Soul.hcrn IVnasvScriin, Malay INuiinsula, (‘ambodia, 
Coehincliina, Sumatra, (cx<*c|)t norMioastKM’n), Rliio Andiipclago, Banka, 
Billiton, wostorn Java and nortborn Borneo '' (Peters). 

I>la(‘our & Jabouillo (HMO, p. 115) also include sout.heru Annam 
in Ifren<‘,h Indo-tthina within its range. 

Ill t,he Indian Museum there is a skin, No. 5200 from Amoy, 
Ifi. Uliina, which is indistinguishable from pn\s<*itvpUI(t, This s<‘ems 
to 1)0 the sole rcc^ord from K. Ohina La Tom*, he (10S2) <loes not list* it 
from that area. 


Genus Treron Vioillot. 

Treron curvirostra (Gmelin), 

The species extends from western Nepal to several isiands of 
the Kast Indies. Peters (1957, pp. M, 16), following Hartort., recog- 
nises ten subspecies of T. oimuminL Of those only f. c. nipalimU 
occurs within the, Indian limits. 

As pointed out by Ticchurst (1930, p. 477), Stuart Baker’s (1928, 
p. 195) statoinemt tha,t of T. vimvrmtra, “two races o. ii^mnrmlm 
and T, c. nvpahmii^^ extend through the greater part ol our area... ’’ 

























;»0() Kmmis of i/fv Imlimi Mmrooi, | Vol, XLIIl, 

m jni«loa(li!»^ bo(»nus(» it that bot-h i\\o Mul)S|K‘<*ios t)C(*ur within 

iho Indian limits, tlioujj»li actually only 'nipahoisis occurs. 


Treron curvirostira nipalensis (hTod^^son). 

(The ‘Norihcrti Lesser Thick-billed (Jreen Pigeon.) 

Torht NipalrMin, Hodt'Hon, XI p. Itil. (N<‘pal-) 

la^S. Ttfroti nariiirostut fcJiuari Bjtkor, P'(tnn, Hrit, huL, liinh 

(iind ed.) V, p. 1 90. 

1037. Tmun currirofttra ^lipahnsia, Peters, (*htvk4ht liirdx World 111, p. H, 

TtvroH coroiroslm nipalensis is represented in the colhM'tion of the 
Indian Musemn by the following skins: 


m 

H 

1 


Date. 

Collrrior 

MiNisuirinonts (mnt.). 

or Donor. 

W. 

Tl. 

MY. 

(J. 

2(>r)U 

B 

“ ChupraTiiai *’ (.lalpal- 
t,un nisi., N. 
nou<'al). 

Mar. ID, ll):m 

(^ M. Inglls. 


s:t 

21 

1 1 

ii(»n 12 

V 

F«r<‘sl *’ 
('Hu* Uuurs, N. 
Ilfiigal). 

Mnr. 24, li)2h 

(;. M. riiglK 

D 

77 

22 

]r> 

2r»7H 


S. Sjlhot (\sstuia. .. 

(?) 

(’, It. Atilrani. 

i;tt) 

1 

1)2 

‘*2 

i 

1 

‘i4f.70 

A 

i 

S. SvllK't (AbSiuu). . . 

(?) 

V, It, Aniratn. 


(1)5) 

2 1 

15 



S. SyUH‘( (\ss,Mrti). . 

(?) 

C. It. \n(rmn, 


SO 

22 

n 

121)10 

o 

PJlnl (Mcnjul, S. 
tiuniwi). 

Mar, Tt, IHh2 

Dr. J. VihIit* 
►on (Mcruul 

lOVIM'll,). 

i;t7 

MO 

21 

M 

2)ir>(w 

» 

(IthMigiiial, N. Sin III. 
<Pur(*)iasi‘(l IIS sKiii.) 

Apr.iJ, 11)27 

J<atlli*b Mill., 
Sliiftiiporc. 

tin 

M2 

21 

n 

2rir>a:i 

V 

Hamioii (IN'tiiiiMiltir 
Siam). 

July 14, H)2{) 

Ualtks Mns., 
Slugapora. 

nto 

70 

22 

11 


J)isfr!{mfion.- \Ve,st.<M*ii Nepal east through Assam and the Mhan 
Htates 1o Prentdi Indochina, south to Bengal, Tenasseriin, Siam and 
raiubodhi ” (Peters). 


Uenus Butreron Jao(|uinot & Pueherati. 
The genus contains a single species, B, capelleL 


Butreron capellei (TenuniiKjk). 

(The Large Thick-billed (Iroon Pigeon.) 

1823, (Jokmiha capeUei, Temminok, PL Color d^Owmtz IV, llvr. 24-, p. 223,. 
pi. 143. (Java.) 

1840. Trearon capellei, Blyth, CtUaL Mrda Mm, Asktl, floe, Bengal, p. 228, 
No, 1382. 

1928. Bvt/reroftb capellei, Stuart Baker, Paun, Brit, Ind„ Birds (2ud ed.) V, 
p. 197. 

1937. Bulreroti oapeHei, Peters, ClmhUei Birds Wcnld lib p. 13. 









M. \j. Uoonwal: (\tfalo(fn<>'of liirds, t^)07 


Hufrcroi} capeJUd is r(‘{>r(‘S(M»i(Ml in ihocolloclion of tlio Indian MiisiMun 
by the followinj* skins : 


JU*«. 

No 

Si‘X. 


Oatr 

(^»ll(r1or 
ur Donor. 

Mra 

W. 

suuauri 

Tl. 

tls (Iillll 

'I'r. 

1 ). 

12‘)1S 

n 

rilai S. 

Uiiniia). 

Mar la, 1882 

Or. .J. Aiuloi- 
wm (Maimii 
Mvja'd.) 

2i)a 

(leo) 

•n 

l‘M) 

iToan 

HI 

u 

eor.tk (M.'Uiiv IN'inti.), 

(0 

“ Mih. Coll/* 

1 02 

1 10 

‘*7 

21 



IViitk (Mal.i.N INmiIii.). 

(') 

*• Mas. Coll/’ 

I'KS 

120 

.11 

20 

2(nr»h 

A 

Mnl.UM'a (Malav INmimi ) 

isll 

U<‘\. K. W. 
iiiiHe(<‘(it 
( \sial. Soc 
n«Mi^*al). 

lea 

l‘*(’ 

22 

‘*2 


<> 

Malacni (Mal.iv I'rniii ). 

l^U 

IU‘v V. V\ . 
litialst(^(li 
( VMiat. Sor. 
Uanrub. 

IIU 


21) 

22 

l»t51 


Malat'cn (Malay PanliiA. 

(V 

nmval 

Ktonojiiir 

Mii% 

II Mi 


.!!) 

20} 


Hemurkn, Nos. and 2(»ird) \v<^r(‘ list<^<l by Blylli (IHH), p. 221b 
No. I.‘>82, .1, H), No. 12)151 is unse.xetl ; it is smaller than the others 
and its breuvst is uolden yellowish ‘j^reen ; it a|)|)<*ars to Ix' a juvenile. 

Disfrihvtian. '"Malay IVninsula, Huniatra, Java and Bortieo '' 
(PetxM’s). 

Stuart Baker (11)28, |>, 1911) remarked t.liat it was onee obtaimxl by 
Dr. Aiuh'rsou \n Mlpliinstone Is. o(V the* M<‘r^ui eoasU 1 |)restmH‘ Ihat 
irhis bird is the Indian Mus<‘tim skin (No. 12918, y) from Ihlai, l\lerj»ui, 
and was |)OHsibly a st ra,jipJ<*r. It is not known to bnaxl within tin* Indian 
limits. 

Some auMiors reeo)jnis(* various sul>s[)eei(‘s of IK iVjivlIrK but Peters 
does not a<lmii tiuun. 


Demis Sphenurus Swainsonb 
Sphenurus apicauda (BlytJi). 

The species <‘xt<m<ls from the Ilinmlayan foot-hills of Kumaun 
(IT. P., Imliii) in the w<‘st. via Assam, Burma (im’ludine Tenasserim) 
«and Siam(?) to Indo-diina. It does not occur, e.xc<*pt perhaps as a 
stni/i^^ler, in the Malay P<*ninsula. Of the thre<‘ subs|s*cies rvco^inis<*d 
by INders (1927, p. II), ouIvaS. o. apivamh, occurs within tlie Indian 
limits. 


Sphenurus apicauda apicauda (BlytJi). 

(The Pin tailed (Jreon Pi^eom) 

184r» (after May 1840)* '/’rerew ttinvtmia Hg<lgH<)n ** Blytli, Jonrn, Amii, 
SiM\ IJmjal XIV, p. 845. {8t>nthoa«tom I!imalaya» anU hill rai»^r<.s» 
of AHKatn ; eomuton at JiarjeoHnir.) 

1841). 'Prfnni KSphnurmnn) tvpkaudn^ Blyth, OaUtL UirdH Mtw, Amt, 
IkHtjixK p* No. 1802. 

1028. wpimidns apmudm, 8t«uui1. Baker, Fuuv, Hrii, itttf,, Hmin 

(2ml ed.) V, p. 100. 

1057. apicauda apmadffp Petern, dhck-liHt HMh WurUl 111, p, II. 

^iipjmwrua fcJwakwai 1857 replaeon Hplmcacrcm U. K. Cmy 1840. 







m 


IhrordH of thv. ludiao MoHvnm, ( VoL. XIjIII, 


l^phvnunuH apiaiuda apivauda is roproseutetl in the coilcc.iion of the 
Indian Museum l>y ihe following skins ; 


Ho«. 

So\. 


Dttlo. 

(‘ollootor 

Moasiir<‘inonts (iniu.). 

No. 

or Donor. 

W. 

Tl. 

'I’r. 

V. 


(S’V) 

Kurs<*<)n*.», 2,0tM) U. 
(SlKkhu). 

Mjvv 10, 1870 

Capt. M. J. 
Klwos. 

150 

J6U 

20 

20 

2(Ur>7 

m 

Darjoollni; (N. 

1845 

Mr. Wol)l) 
(Asial. So<*. 
Donna 1). 

M)5 


23 

16-5 


Y 

Hshiinm Dmirs, 5(K)II. 
(N. Hoi\<j;al). 

Mar. 7, 1027 

Mr, M. 
liinlis. 

161 

171 

26 

10 



JtaUM Korohl (.iuliuii- 
jiuri Disti., N. IUmI" 
iiul). 

|tVl». 27, l«:i7 

Mr. (\ M. 
LiinllH. 

170 

11)0 

2t 

21 


cf 

(*iionf{li<)iUHea (JNa^'u 
Hill**, AsBnm). 

Mur. 3, 1035 

Zool. Survey 
of India. 

161 

231 

21 

20 

2(U5r) 

(JV) 

(V) 

(?) 

Aslat. Soc. i 
Bcniiul. 

108 

203 

26 

JO 

20456 


(?) 

(?) 

Aslat. Soc. 
Detijml. 

106 

223 

2t) 

18 


Rewarkn, — TSo. 26457 was listed by Blytli (1849, ]). 230, No. 1392 

B.) 

BiatrihvlioH.- ‘'Himalayan foothills up to ()()(K) feet from Kumuun 
to eastoni Assam and southward t»o Tenasscrin\ ” (Peters), 

Htuart Baker (1928, p. 200; 1935, p. 135) gave the following addi- 
tional range : Goes up to at least 8, (KM) fe<d. ; found as a. st.raggler in 
the plains of Bihar and Bengal ; a solitary but rather doid)tful instance' 
from Perak in northern Malaya. 


Sphenunis $phenuni$ (Gould). 

The species ranges along the Himalayan foothills from Kaslirair in 
the west, via Assam to Yunnan and northern Tonkin, and Annam 
(indo-Ghina) to the Island of Hainan ; also in the mountains in the 
main range of the Malay Peninsula. Peters (J937, p.l2) admits five 
suhspeoies of which only S. s, spJienurus occurs within the Indian 
limits. 


Sphenunis sphenunis sphenunis (Gould). 

(The Wedge-tailed Green Pigeon.) 

1831, Vinago 3phefmra, Gould, (J&n^iry <^f BvtdSf pi. 57. (Himalayas.) 

1831. Vinago ophmumi Gould, Birds hitherto unjigured fro7n the Himalaya 
Mis.f pi. 40. (Himalayas.) 

1849. Treran (Sphenocerciia) caMlana^ Blyth, OataL Birds Mue. Asiat, Soc, 
Befngal, p. 230, Ko. 1391. 

1928. Spheftiocmus sphmarua avliSwiLms^ Stuart Baker, Fam* Brit, Ind.^ 
Birds (2nd ed.) V, p. 200. 

1937. Sphemrue sphemrvs sphenurue, Petors, Cheek-Uei Bird World 111, p. 12* 
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M. li. llooNWAij : Catdlogvr of ffinh. 


;?oo 


Sphetivrun .sphciiurm Kphomints i.s roprcHoiifivl in i.lio collocUon of 
the Indian Museum by tlie followinf* skins : 


lien. 


IdipuUty. 



Moasumaoots (mia.). 

J^o. 



or Donor. 

W. 

'I’l. 

Tt, 

V. 

*20453 


“MtJiri” ( VMurrt'e, 
Rawalpindi Dlst., 
N. Punjab). 

.iiliK' 31), IS73 

Dr. F. Sto- 
Ib'sska 
(Yarkand 
KxiHjd.). 

17.S 

Dtp 

\ 2;t 

1 

IS 


(Juv.) 

“Murrr" (r.?Miim‘o, 
Rawulpiudl DisI,, 

N. IMinliib). 

duly 2, 1H73 

Dr. F. Sto- 
lioxka 
(Yarkaotl 
K\(M‘d.). 

|1((S 

lot; 

2,*; 

' 

43:u 


Kiitinandii (N<‘|Hd). 

('> 

“ Mas. < 'oil.'' 

175 

135 

24 

11) 

.,.)20 

■A 

u 

I)arj(*(01ni: (N. 

(n 

Dr. J. A odor- 
son. 

IHb 

U2 

2d 

20 

:P.J27 

(.luv.) 

DarjiH'liu'; (N. Bt'iii'nl). 

ii) 

Dr. J. Andor- 
scm. 

(ISO 

i:m 

23 

.. 1 

iiiiiis 

? 

Darjodiii^ (N. lUMP/al). 

N(f\. IH7I 

(Mr. DonoU ‘D 

171 

122 

27 

17 

23222 


“ JjoiHumpA ” Ijoi-Saii- 
Pa, «IKI fl.(K.Shan 
Htntos). 

Jan. 1, I'MH) 

(’ol. T. 
itintfhani. 

tot; 

i 

OS 

2,'t 

12 


Jieniarkx. In ilie Indian Museum there is a poorly pres<‘rve(l skin 
labelled; “Type No. l:Wl, Np/mwwem/s c(tnlill<t»s Biytl). Upper Pro- 
vinces '? Purchiised. A. S. B.” This appeiirs to be the bird described 
by Blyth (IH'IH, p. Hili) us Vimpo <vnfiU(oiii (Cape variety), uml subse- 
([ueiitiy by the sanui author (1849, p. 2H0, No. 1:19I D) us Hpluoioomm 
canlillmts. The Indian Museum specimen resembles Sp/ienurm xphv- 
wm/s Kplienmiiit in structural characlers but, is very diilenuit in coin 
ration. The }(reen, oran}>e and yellow of tli(> normal bird is here e<nn 
plet-ely replaced by dark firey ; the fore-head is pink-rufous and (he 
fore-breast pinkish ^roy ; (-he up|M‘r back, scaimlars and Icsst'r win” 
(!OVor(<s an* maroon as in the maU* of M. .v. npfmi'nri(N. Kalviidori {1H9.‘{, 
p. 10) regarded il as a separate variety, e<vtttill<uix, and recorded two 
specinufiis in tiu* British Museum one adult c,oll<‘ct.«*d l)y ,\. (irote 
(no locality) in the (louhl (toll., and anotlu'r adult V <’oIlecied l>y B. M. 
Hodgson from Nepal, .levdon (IStH, p. 1,^8) Inwl stated that “after 
moulting in continoments tihe. green <‘()lour, in sonu* spec.imens, htuiomes 
pale maronne”. This statsunent was re|)oate,d by Blauford (1898, 
p. 17), hut lacks further confirmathtn. 

ikutrilnilwH. •“ Mountains betwmi 20(M) and 8(KKI fee.t from 
Kashmir to Assam an<l the Hhan Btats's, south to Tenasseritn " (Peters). 

Kidtfatnily IUioouiuah. 

(Semis Docola llodgsoid. 

Dueula badia (itafll<>s). 

Tlie spw-ioH ranges from India and Burma to Yunnan, Hiam and 
Indo-Ohina, and vm the Malay Peninsula t<> Bumatra, .Java and Borneo. 

^ I have used the name IMieuh in the resirietoil seuKO of ifmlgmm {Jiiiat, Hm. XIX. 
}). 100, 1830) w aeuepied by Ktuari. Baker (1038, p. 303). It is* partly ei|uivalent to 
Oarpophaga Helby. TUtion (1037, pis 43-S4) utes Daeuk HckIj;. in the e»tiw«hsl sense m iia 
to toeiude in ft nino gwiera im-hidiug (lorpophaffa Melhy «n<l Mi/riutkitom Keieluttilmeh. 















;{10 hWanl^s (if thv linlian | VoL, XIjIII, 

IVI(M*s (ItW, |). 51) spocilically so|>aral<NS />. I(((rnntla((t (Toinniitu-k) 
(ffnva, |j()inl)()k and Floms) from />. h(f(li(K but. OlniKim (IlKib, ]>. 10) 
regards t.ho two groups as (‘onspecific inuUn* h(t(li((, 

Ducula badia badia (RaiHes). 

(Tho Malay linp(M*ial I^ii»eon or Mountain Imperial ri<40(ai.) 

(hhiinha hudia^ lUifUos, Trarnt. l/mn. Hoc. LomL XIIU i>. a 1 7. (Sumatra 
Bonkulon, W. Stmmtra.) 

1928. Ducula badia bndin^ Stuart Baker, Fauu. Hrif. fud.. iHrdu (2u(I e<l0 \\ 
p. '2i)± 

nK17. Ducula badia luuHa^ IVUm*h, (IhcckdiHt Hirdu World III, p. .’>1. 

Diicdhi l)(f(H(i bdclia is roprosonk'd in tlu* nolloclion of ihc liulian 
Musouni by t.he followin^^ skin : 


No. 

Sex. 


Dale. 

CoUrclor 

MiM^urriixnits (nan.). 

or I)ouoi'. 

W. 

'ri 

0 r. 

c. 

2a5r)i 

j 

OoUKht altvr in Uii^un 
DalokMivrkrt, l‘crak 

(Malay Pculii.). j 

Jan. is, UUr> 

llafllos Mas., 
Singapore. 

2:{‘> 

100 

oil 



DitdribiifioH,--' Southcni Toimsserini souiJiward ovor (In' Malay 
IVninsula ; islands off fclio Moroni emsi; Sumatra; Bornoo (lVt.<u‘s). 
(Vrtaiu rouords from Yunnaji provod later t.o be erroneous* 


Ducula badia insignis llod^scm. 

(Ilodtjison's Imperial Pigeon.) 

ISaCu Ducula iuhiyuif^^ llodi^Hon, Auiat. lieu. XIX, p. HV2, pi. U (fM*a<l ami OmU.), 
(Nopal.) 

I8U). (Jarpapfiaija iimfiHiu (part), Blytli, Dfdal. liirdft AD(fi, iluiaf. Htu*. HtutfuU 
p. 233, No* I *10.1. 

11)13. DucuUi iuuiguiit iuHifjuu% Stuart Bukor, Her. hul. ilDiu. VI 11, pp. 283, 
287. (a. only; b frmn Kobo in wroniJtly identifiod aa Dunula; ii. i« 
really AlHormuau puniccuu Blyth.) 

11)28. Ducula badia iusig^uis, 801811; Baker, Fauu. lirit. hid.., ISirdu (2ii<l (‘<1.) 
V, p. 203. 

1037. Ducula badia imlyms^ Peters, Ohcchliul, Dirds World IH, p. ol, 

Ducula lutilia ium/tm is represont/od in Uio collooiion of tlio Indiuu 
Musouni by the followinf; skins:-- 


Urn. 


1 laicullty. 




No. 




m 

m 

M 

2ai»7 

n 

DarjerliiiK (N. UfiiRal), 

1840 

A Hint, Sor. 
Uriipil. 

20.1 

IH5 

:it 

20 

;i»7o 

D 

Darjrrlinp; (N. Brn^al). 

1870 

<*at)t. H. J. 
iClwoa, 

240 

107 

2H 

2;i 

2nrn:) 


JnIiaU|{uri Dint. (X. 
Jkuif<aO. 

Jan. 20, 11)40 

Mr*C. M, 
XnidlH. 

211 

too 

j 

32 

22*5 

20514 

? 

Ilttsiniari (JnlpalKurt 
Dlht., N. Brni;al). 

Jan. 25, 3040 

Mr. O.M. 
inaliK. 

240 

187 

31 

23 

25372 

(V) 

FahiSliat, fM«) it. (K. 1C. 
Awnam). 

1012 

Dr. H. W. 
Kemp (Al)or 
Bxpefl.). 

252 

107 

1 

21) 

25 

























101 1. 1 M. h. Iioonwai. : (^alalnffur (tj I 

Itrmarl'fi, No. lir)l(>7 was ivcordod hv I5lyili (I<S10, p. No. Ilol 

/>‘)* 

Di.sIrihufioiL " Wostoni Nopal, Sikkim and Hliuian, oasi to Klia ia 
Jlills and Iho Bra linia pool ra Bivor ” (Potors). 

Ducula badia griseicapilla W'akkm. 

(Tlio < !r(‘V-hoad<Hl hnpt'Hal Pii»oon.) 

ISli). (Uu popJmqa iushfni^ (part), l»htlu f'tifa!. Mh . .SV. /ittniiff, 

]). 2 ;V 2 . No. 1101 . 

lS 7 r». Dncuta fjiifinrnpilhu Walclon, Amt. Mau. \nl. flt^f. (I) \\1, }>. 

(Karon Mills OolwotMi 1,000 .iinl 1,200 loot, liiirinn). 

I02S. Duitth ImfVta rnii^iimpiUa, Mluarl Mnkor, Fam\. Ihtl. ItnL, {Jn<i 

<‘0.) V, p. 2(M. 

11127. l>tu*tth htuiia nrht n'ttpUlfU IVlor-J, ^ //s/ \\ mUl ill. p. ol. 


Ducidu h(t(l!n (/risrintiiilfa ia ropnsscnIiMl in ilio rolioction of tin* 
Indian Miia<*uni l»y tin* IoHonn int» skins: 







\t«M umii ) 

Hru 

N'o. 

So\. 

l,(l( .llltx . 

n.ttr 

Ooll<*(f<»t 
or Oottoi. 


- • 

1 






W'. 

'll. 

h. 

1 

1 


n 

U.\ milts wtsl of Implutt 

Ktl». l.J, lu.m 

/lool Stir\t‘,\ 

‘ill 

‘Mil 

11 

t , 

Hm 

H 

(Maiii|iin St.iUs 

\ snnO. 


t>f liitli.i. 







“ UoNuium ” l,oi- 

IKm*. ‘in, ISMU 

(‘til. 1 . 1 

‘0 

‘Min 

> • 

' t 

HH 

■ 

S«ii-I’« (Slum ). 


ain**li.nu 






I)iiSfribHfi(itL “ Burma and soutlnvisslorn Viinnan to nortlioni 
Tonassorim, Siam and all Indoidiina (INdors), 

Stiuarl/ Bakor (lil'JH, pp. 2tH, iUh) also inrhulos within it- raiipo 
tlio wdiol<‘ of Assam (ovoi^pt tho hill ran‘\(‘s of Brahmaputra Bivor and 
trho Khasia Hills wlu'ro inniffnis o(MMirs). Ilo says that tlio bird, from 
(^aohar, Sylhot, Manipur and tho Bon^^al dist riots oast of tho Bav, tlioiod, 
som(‘wliat int(*rm<‘diat<* l>otwo(*n iifsiffnis and ffr!.srin(/dll(f an* uoaio.l 
to tho la, t tor. 

Ducula badia cuprea (J(*rdon). 

(Jordon's Imporia! Pi^oon.) 

IS'IO, ('ttfpopliiftfa fw/prof', «lor<h>iu MntJms Jaurtt, hit. <0 »SV/, Ml, p. I2. 

(W.VMUiul, Mnlalmr, »S. India.) 

102S. f)ucnht Imiht cuprat. Hlunri Hakor, Fatut, /inf. ///'/,, iHtth {2ud n|.) 

V, p. 20:i. 

1027. Pifi'tihr hmiUt fv/pmr, (ihrfkdm Whin H'orA/ III, p. .»!, 


Dtwula hftflift vupmt is roprosmdod in tho o(»I|ootion of tho Induui 
Musouni by tlio rollowia;* skins : 



1 

[ 



M<a timMitenli onm.i 

Her- 

Nn. 

Hrx. 

(lornlil^. 

Unto. 

Col let itir 
t»t honor. 

\V. 

ri 

'h. 


1 S 4 ri« 

tf 

Mmlulhnruy (Truvun- 

. CO 

’• Muk, Ooll, 


m 

liM 

i'.J 


V 

tftro). 


alalia,” 





18457 

MadnUmray ('I'nivnii* 

(?) 

•• Mtw. Otill. 

O.IJJ 

in 

:u 

“il 


(V) 

rnra). i 

ilanii.'* 





Palndn (N. nr H. 'I’ra- 

IS 70 

Trlvamlrum 

2 .t.» 

( 171 ) 

:u 

“1 



vanrnn^i. 


Mua. 




1 «« 0 « 

? 

N. UanKfllorr (Mysore 

(?) 

Mm, C<ti: 

jlj;, 

ir* 

III 

1 ‘M 

mmrnmmmmm 

1 

Ktnic). 

.la«a." 

! 




Not Colfmfta <viiprm m wrongly glvoa by houks authors iududiriK Hiuurt 
(1928, p. 205). 














312 I}(Tor(lH of th* fmh'mi Mvsnwt. fVoii. XLTTT, 

DisMlmimh- South westorn India IVotn Kanara, southward” 

(IViors). Oi)(‘o (?) recorded from (Vvloid. 

(JemiR Muscadivora ScddegoP. 

Muscadivora aenea (Linnaeus). 

The species ranges from India, Ceylon, the Andaman and Nicobar 
Islands and the Indo-Burmese countries (including Burma, Siam, Fremdi 
Jndo-Ohina, the Malay Peninsula) lo the Malayasian Islands (Java. 
Sumatra, Borneo and Celebes), and thence east io the Philippines and 
the Flores, and Lombock and Sulii Islands. Pek^rs (1937, pp. Ki, 17) 
admits thirteen subspecies of w'hich four occur within the Indian limits. 

Muscadivora aenea aenea (Linnaeus). 

(Tlie Malay Green Imperial Pigeon.) 

I76fi. Coluwba aeneat Linnaeus, Slysi. Nat. (liJfch ocl.) I, P- 2811. (“ In AfoliK*- 
C1U3 *% Flores Ts., Dutch East ladies, vide Uarlcrt & (loodson, 

Nomt. Zool. XXV, p. 346, 1918.) 

1840. Carpovhaga aylrcUica (part), Blylh, (^atal. Tiirda Muft. Aaini. A'oc. JinigaU 
p. 231, No. 1401. 

1028. Afiiacadiiiora aanea ae^nca, Mtuarl Baker, A'aua. UHL Ind,, Hinh (2nd 
ed.) V, p. 207. 

1037. Diictila aenea aenea, Peters, <*hechlki Birds WorM III, p. 46. 


Muscadivora aenea aenea m reprpHentpd in tlip eolleciion of the Indian 
MuHouin by tlio following skins : 


No. 

Hex. 

lionillly. 


(‘ollpcior 

MonsumoHith (tuiii.). 


or honor. 

1 

W. 

m 





.luura Uiiy, Tulau 
Tioiimn, H, (Miiim 

.luiip », 1000 

IlnfnoR Muh., 
HinKn|)orc. 

U20 

157 

:n 

21 

(Mount- ; 

p(l In 
Rallery.) 

1 

Hen, 

(V) 

Mny 1 1, 19:15 

5^i<K)l, Uanioiis, 
(’alfMiltu. 

(229) 

117 


S*.5 


Dislrihiaiou. — “ Routkem Tenasserijn and southern Hiain, south- 
ward over tlie Malay Peninsula; Rhio Archipelago, Runvatra, Java, 
Banka, Borneo ; Anamba, Natumi and Taniholan Islands ; Lombok, 
Sumbawa, Sumba, Plores, Panter and Alor ; Rulu Archipelago ” (Peters). 

Its Indian distribution “ Southern Teuasserim ” needs sonic coni- 
inents. Stuart Baker (1928, p. 208) remarked that “ Tenasseriin speci- 
mens, as in so many species of birds, are somewhat intermediate but 
the southernmost seem distinctly referable lo this race In the Indian 
Museum there are a few skins (p. 313) from Taing and Pilai in the 
Mergui area which are referable to race sykulica (not a^iea), so that 
nmm probably occurs only farther south than Taing and Pilai. 

1 The only record is that given by lltunrt Baker (1913, p. 107) who says that J. 
Stewart ohtuned this bird, together with tw egg (taken in Oetoher) at Ratnapiira in 
Ceylon. Later (1930, p. 139) he refers evidently this same spe«4men to Inglis, and in 
tids he appears to bo wrong. Phillips (1941, p. 206) says that it was “ reeordod only 
once, from the Sabaragamuwa jangles ’’—this is prol>ahly the same record as tliat given 
by Stoart Baker. 

* Stuart Baker (1028, p. 200 ) wKingly assigns this genus to Selby (Nat. IMnr., Pigeom, 
p. 112, 1836) who is the author of (Jarpophaga. Carpophaga Mil>y-=Mnsea<twom Seblegel 
(see S^rsdori, 1893, p. 181), 


















lO'll.l M. L. lioomVAf,: CatnloffUf of Birdfi. ' 1513 

Muscadivora aenea sylvatica (Tickoll). 

(Tlu' Indian (liwii Iinpnrial Pigeon.) 

OftliiuilMi HylmUca, 'rii‘k»‘ll, Joun. Amat. Hoc. linignl Jl, |». (.fuiigles 
of Boroblium and Dholbhuin, Bihar.) 

mo. (Uirpopknga aplvatkn (part), Blvth, iiirdB Mhs. 4$iatc H(h\ 

p. 2:n, No. 1101. 

1028. MiiscatHm-a avni>n ayhutka^ Htuarfc Baker, Fann. HHt, Birda (2n(| 
od.) \\ p. 208. 

1037. DnruUi anica Bylvatkft, BoWra, dhrck-hst Birds World III, p. 40. 


MumuJivora uvhoa st/liHtfiva is roprosenlod in the (’ollo(‘t.ion of tliB 
Tnclinn Miisonni by tho bdlovvinj^ skins: 





|i it<* 

(‘ollaatur 
or Donor, 

’VtraHiinMiiouta (iiini.). 

No. 




W. 

'n. 

Tr. 

P. 

aoaa 

? 

Dnioiniok (Bihar ?). 

(?) 

Mr. V. Ball. 

285 

102 

27 

2,1 

aoo.'» 

u 

Bnjnmlil Hills (B. 
Itilmr). 

(?) 

Mr. V, Ball. 

240 

100 

81 

20 

mo 

(?) 

hainaB<M»tinK (Assam). 

(?) 

<’apl. BiiHrr. 

280 

1.58 

81 

20 

.5781 

(?) 

lidinnKooUnK ( Vnsiim). 

n 

< *111)1. BuHrr. 

210 

1,50 

40 

22 

.5782 

(?) 

humau;<M8iti^; (Aswiiii) 

(?) 

** Mill. Poll." 

280 

100 

20 

!>8 

notti 

(?) 

t'jvphar (A>*sam). 

(?) 

Mua. (*oB.» 

281 

155 

85 

28 

8«(m 

(n 

Carlmr (Assam). 

(?) 

“ Mus. Poll.'* 

21.5 

108 

80 

21 

(iOfil 

(?) 

Nn^^a Hills (Ass,itu). . . 

n 

Pitpf, BuHrr. 

210 

HU) 

81 

r2V 

(M).52 

(.') 

Nara Hills { V^w-ani), . . 

(♦) 

Pnpl. BuHrr. 

2 ir» 

100 

42 

20 

1882.5 

'l' 

.iiMlim Ih. oOl \iaKnn 
I'lmi i, W . Hiii'iita). 

Mar. ISHi 

Marlnr Siirvay 
of' Imlhi. 

282 

155 

n 

•>.5 

0010 

A 

1 

i’(Ht(l(s*|>};oo (H|i|)rr I 

Bill Ilia ). 

1H7.» 

Hi. ,1. Amlrr- 

ium. 

215 

100 

20 

2.V.5 


(0 

Burma ... 

(0 

Mus. Poll,'' 

281 

158 

8t 

2» 

,5788 

0 

Burum. , . 

(?) 

P.H4. Butlrr. 

282 

158 ' 

2K ' 

28*5 

12018 

(?) 

(Mmml, S. 
Burnui). { 

.Ian. HI, IHH8 

I>r. .1, Amirr- 
Moii (Moruui 
10x1)0(1.). 

215 

(170) 

81 

(28) 

12012 

(?) 

Tiilm' (Mat mil, H. 
But Ilia). 

Jan. HI, lhS2 

J)r. .1. AiMl<‘r- 
iKiii (Mrrmd 
KxihhI.), 

282 

151 

81 

21 

t2(H>0 


IMIul (MrrmtI. S, 
Burma). 

Mar. 0. IHh2 

Dr. ,1. Amlw- 
hon (M(‘rKUl 

BXIHMi.l. 

281 

!0O 

88 ! 

22 

12010 

9 

IMlai (M(‘ri!iil, S. 
Burma). 

Mar. 0, IHS2 

Dr. ♦). AuUrr- 
Hoii (Mprioit 
Bx)m>(1.). 

288 

100 

2M 

24 

12011 

() 

Vllal (MppmiI, s, 
Burma). 

Mar. 18, IS82 

Dr. .1, Amlor* 
Mon (Mrruiit 
Bx}ns1.). 

280 

150 

88 


— — — 

— 

. • 

- 

. , 

- 




8007 

(?) 

Amlaiimris, 

(?) 

Dr. 0. B. 

DohMOii, 

282 

(158) 

.80 

U 

800H 

(?) 

\n(lamniis. 

(?) 

Dr. H. JK. 
DoIihou. 

211 

105 

81 

84 

8000 

(?) 

Aiulnmai^. 

(?) 

Dr. n. K, 
Duhaon, 

282 

(H)ii) 

82 

22 

2040S 

9 

Autkhrl (Port BlUir, 
S. AmlmAAtiw). 

Fob. as, IHOO 

Dr. 0. H. 
Itollry. 

282 

UK 

80 

24 
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Baker (1928, p. 208) stales lliat the Aiahnnan 
birds are very green and average more white on the loreliead and (aee 
but seem hardly separable from sylvafica The few skins Iroin the 
Andamans in the Indian Museum support these remarks. 

In the Indian Museum specimens no difference in ineasuremeni 
is discernible between birds from Eastern India, Burma an<l tli<‘ Anda- 
mans. 

Distrihufion.- "‘Nopal, Sikkim Terai and \ssam. south to about 
lat. 20° N. in the Indian Peninsula, central Tenasseriin, nortluum Siam 
and all of Indochina; Andaman Islands’^: Piilo (Vmdor, Hainan (?) 
(Peters). 


Muscadivora aenea pusilla (Blyth). 

(The South Indian Green Imperial Pigeon.) 

1849. (Jarpophaga pusWa^ Bl\ th, Joutti. A'^iaf. A'oe. Jinu/nl X\'1 1 1, Pt. li, |>. SHi. 

(Nilgiris, enorf= South India, vide inf? a,) 

1849* Cnrpophaga pvsiUa, Blytb, Catal. Birds ilf?/*?. A^iot. Hot, B(nguL }>. -152* 
No. 1402. 

1928. Muacadivora aenea pvsilla, Stuart Baker, Faun. But. Ind.^ Bints (2n(l 
ed.) V, p. 209. 

1937. Ducula aenea pusilla , Peters, Check-Vst Bitds Woild til, p. 1-t». 


Muscadivora aenea jmsiUa is represented in tlie collection of the 
Indian Museum by the following aians : — 


Ile«. 

hex. 

Lotality. 

Date. 

( OlI(M lot 

Moasuionionls (mni.). 

No. 

or Donor. 

W. 

m 

'ri 


ISt.w 


“ Mutithary ’* (Tra\ an- 
cons). 

Vi) 

“Mus Coll.” 

M 

r>o 

:)o 

2t 

2«4fl0 

tvpe). 

(V) 

** Niljsirls” (enoif) 

(^a. liidm). 

iS46 

hr. T. 

,1 Cl don. 

D 

(I3S) 

2S 

20 

2<U70 

(Syii- 

type). 

(V) 

'* Nllglrlb’' (errore) 

(=--8. India). 

Jsl5 

Dr J.(\ 
Jwdon. 

20J 

112 

30 

(22) 

20548 


KatupatliaMWA (North 
Central ProV., 
Ceylon). [Dry Zone.] 

Hopt. 11, 
1919. 

ColomlK) 
Mas., (’oylon. 

215 

100 

30 

Vi 

20547 

Q 

Hifram or Hujara 
(South Prov., 

Ceylon). [TTrf 

Zone.] 

May 18, 
1932. 

Colombo 
Mtis., (’oylon. 

213 

151 

CiS) 

21 


RemarJes . — ^Blyth (1849a, p. 816) wrote about the bird as follows : — 
“ No. 1402 C. pusilla, nobis. Like 0. sylvatka (vel aenea of India), but 
much smaller, and nape very rufescent. Length of wing 8J in. ; of tail 
51 in. Nilgiris.” No other particulars were given. In his Cat(tlo<pte 
(1849, p. 232) he wrote : “ 1402 G. pusilla, Blyth, J. A. S. XVIll, hab. 
Nilgiris. A. Specimen presented by T. C. Jerdon, Esqr. (1846).” 

In the Indian Museum, however, there are two skins. Nos, 26469 
and 26470, which bear identical labels as follows : — “ Type No. 1402, 
Oarpophaga pusilla Blyth. Nilgiris. T. C. Jerdon, Esqr., 1845, A. S, B.” 
No donbt, one of these two skins is the specimen listed in Blyth’s 


^ “ The Andanumi birds possibly represent a distdnot race ” (Peters). 
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Caialogiw. Of the two, No. 2(5469 aj^rees with Blyth’s Jouni. Asiat. Hoc. 
Bengal spcoinioii in measurements (wing 8^' —about 210 mm. ; tail 
r)J"==.ah()ut 138 niin.) and also in having the nape rupescent. It must 
therefore be regarded as the Iloloiype. No. 26470 then becomes a 
Syntype. 

Tifpe-loralllg. lUderring to this bird as Carpophaga sglvatica, Jerdon 
(J8()4, |). 15(5) showed that Blyth was wrong in accepting Nilgixis as 
the type-Io(*ality. derdon wrote I do not consider Blythes small 

race C. pusilla, from the South of India, distinct from the bird of Central 
India ... ; ... Hie supjiosed new species was founded on a peculiarly 
small specimen.” And furtlier: “ ...Mr. Blytli was mistaken when he 
slated that tlie spe(*imen sent him by nxyself, from which he made his 
pasilla, was from the Neilgherries [old spelling of NilgirisJ ; indeed I 
liave not. even seen this pigeon in the Wynaad.” 

Blyth’s type, theref<)r(^ did not come from theNilgiris, but from some 
other plaee in ” Kouth of India The type-locality should, therefore, 
be South India. (Stuart Baker, 1928, p. 209, gives the type-locality as 
(Vylon, but w’ithout authority.) 

Distribution. Indiiin Peninsula from about lat. 20°N., south- 
ward ; Ceylon (Peters). 


Genus Myristicivora Roichcnbach. 


Myristicivora bicolor (Scopoli). 


(The Pied Imperial Pigeon.) 


178(5. (Wtnttha hifolor, Scoiwdi, Mif. Flora rt Faunae Jnaubr. , fasc. p, 04. 
(New (tuinort.) 

IS 10. (Wmnhtimt hivolot, Blyth, (JnUil. Jiirdt* Mas. AM. Nor. litnyal, P- 232, 
No. 140(5. 

I02S. Mt/risifcitma hieolot birolor, iStuart Baker, Faun. Brit, ind.. Birds (2nd 

V(i.) V, p. ail. 

1037. Purula bicolor, IN'lcrn, C/uckdist Birds World 111, p. 50. 


Home aut.hors have reeognised several races of this species, but they 
ar(i not twlniiU<»d by PetK»rs (1937, i>. 50). 

M gristicivora Iricolor is represented in the collection of the Indian 
Museum by the following skins : - 


No. 

Se\, 

UK'olity. 


1 

Collc<.4or 

Moaburements (uim ). 

i )wi i*. 

or Donor. 

W. 

Tl. 

Tr. 

C. 

is;ti7 

'?■ 

AiulnmtaiH 

(?) 

0. jr. Booloy 

(220) 

.. 

33 

25 

»»72 

(?) 

NicolmiH. 

(9 

(?) 

221 

I 1«7 

32 

24 

;5073 

<n 

Nicohttih. .. .. 

(?) 

(?) 

207 

110 

31 

22 

2(>r>5H 

<s 

Pulftu Jawk, SfrailH 
of Mala(*r8 (Malaya). 

Aprils, 

n)ir>. 

Balllea Mna., 
Slui^apore. 

225 

123 

1 33 

23 

10800 

$ 

Now Uulnoa 

Juno JH77 

Jaidin dea 
Plantes 
(Paris?). 

224 

112 

32 

23 

26823 

? 

(?) 

IWl 

Zool. Oardew, 
Calcutta. 

247 

143 

85 

23 


G 2 
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Re)narhs. — ^No. 18347 is a poorly preserved specimen with the plaraago 
soiled with fat ; the tail and wrings are damaged ; the under tail-covert 
have a few irregular black spots at the base. In Nos. 3972 and 3973 
the under tail-coverts are pure white with no black spots. 

Distribution . — “ Recorded from many localities between the Bay 
of Bengal and the Philippines, eastward to the Aru Islands and islands 
west of New Guinea. Occurs chiefly on smaller islands and islets, 
wandering in large flocks from island to island in search of food ” (Peters). 

There is a skin, No. 10806, in the Indian Museum merely labelled 
“ New Guinea ”. 


Family Oolumbidab. 

Subfamily OoLVUBtsAE. 

Genus Columba Linnaeus^ 

Cohimba livia Gmelio. 

The species ranges from the British Isles and W. Europe, via N. 
Africa and W. Aisa to India, and N. China (?). Peters (1937, pp. 68-60) 
admits fourteen subspecies of which two, neglecta and mtenmdia, occur 
with certainty writhin the Indian limits, wliile about the occiurence of a 
third, Uvia, opinion is divided — ^most probably it does not occur within 
the Indian limits. 


Columba livia n^lecta Hume. 

(Hume’s Blue Rook Pigeon.) 

1873. Cohmha •ijpglecia, Hume, Lahore to Yarhtnd (by Henderson flr 
p, 272. (Ladak, Kaslimir.) 

1028. Columba livia neglecta, Stuart Baker, Faun. Brit. Tnd,, Birds (2iul ed.) 
V, p, 220. 

1937. Columba livia neglecta, Peters, Checklist Birds Wo 7 *ld ITT, p. 50, 

Golumba Uvia v^lecta is represented in the collection of the Indian 
Museum by the following skins : — 


Beg. 

No. 

Sex. 

Locality. 

Bate. 

Collector 
or Donor. 

Measurements (mm.). 


W. 

Tl. 

Tr. 

0 . 

0931 

9 

West of Bftm (B. Iran). 

AptH26, 

1872 

Mr. W, T. 
Blanfbrd. 

219 

130 

' 29 

10 

24850 

$ 

Buhak (Selstan, B. 
Iran). 

Apra22, 

1905 

J. W. N. 
Gumming. 

218 

121 

30 

10 

25403 


Lab-i-Bailng, 1,600 a. 
(Selstan, B. Iran). 

March 11, 
1919 

Drs. N. 
Annandale 
& S. W. Kemp. 

230 

136 

31 

10 


^ Columba, Linnaeus, Syst. Nat. (10th ed.) T, p. 162, 1768. Type (by subsequent 
designation of Vigors, 1826) is Cohmba omeas, Limiaeus Qoc. ciU). Stua^ Baker (1928, 
pp. 218, 219), following Mathews (1927, p. 66), regards as the type Cdumha pedumbua 
Selby UU. Brit, Om. I, p. xxx, 1825). He gives Selby’s date first (p. 21S) as 1862 and then 
(p. 219) as 1926, both wrong, as Tioehurst pointed out in 1930. Both Hartert (1920) 
^nd Peters (1937) give priori^ to Vigors 1826 over Selby 1826, and I follow them, 
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Jleu. 

No. 

Sex. 

LoCiihly. 

Da(o. 

I'oUodor 

Measuremouth (mm.). 




or Donor. | 

W. 

Tl. 

Tr, 

C. 

2l«70 

d 

Mioniw«k (8. 

iiibtau)* 

CO 

Dr. b\ K. i 
Alayuard. ^ 

231 1 

120 

(32) 

10 


(V) 

(Kashmir or 
region ?). 

Auu. J 1, 
1S73 

(*ant. 

Trolter 

(fi’oisjlijS 

\rurkaiuL 

Mxpod., 

IS7J-7J). 

210 

127 

SO 

10 


V 

(Kaslijiin or \aikaiHl 
legion V). 

Aiiif. 20, 
lS7.i 

I)j. l'\ 
Stoliezka 
(Foihytirb 
VTarkand 
JiJxped,, 
3873-74). 

222 

12‘) 

;ii 

21 

OO.IO 

0 

Kimrlm < Kiiihu or 
Karlxi) (Jjaiiak, 

KuMimur). 

Juno 20, 1870 

J>r. (1. 
IloiiUerson. 

227 

135 

1 

32 

20 


(V) 

Kliariai ( Kuibu oi 
Kurhu) (La<]«ik, 

Ku'^hinir), 

Aug. 21, 
ls7;i 

Dr. K. 
Moliezkd. 

222 

135 

32 

21 


w 

Sliergui (ku^sluuii). 

. 2r>, 
ih7r) 

Dr. J. keully. 

23r> 

120 

m 

18 

I72«l) 

S’ 

Hliergul (ICushmir). 

Sept. 25, 
Ib7f> 

Dr. J. beully. 

231 


31 

21 

238;i7 

to 

Nuria (Kashmir). 

Aug. 2h, 
1.S7« 

Dr. 1<\ 
Stoliezka. 

225 

1 125 

3i 

21 

71KUJ 

S’ 

o.OtM) It. 

(Kusiim)r). 

»JuI.\ Jb7b 

J. DiUdulph. 

212 

110 

20 

10 

172711 

1 

0 

(lilgit (KaHlmiii). 

ko\. lU, 
IS7k 

Dr. J. Si uUy. 

.).>!- 

125 

no 

21 

1727i) 

v ! 

(lihni (KaMmiir), 

•l«u>t J2f lh70 

Dr. .I.SeuIly. 

215 

120 

20 

IS 

17277 

d 

(iJlgil (KiHiitiiir). 

Mil I ell U, 
lS7i> 

Dr, ,1. Scully. 

222 

128 

f|I 

21 

i727h 

,t 

Kilgii (Kasliiiilr). 

Ma,> 21, Ih7i) 

Dr. J. HeuIIy. 

2;J0 

i I2S 

iJU 

20 

22K:») 

D 

ililgil (Kashnur). 

<fuii. 10, IhHO 

Dr. J. S(‘ullj. 


I2i) 

30 

20 

(l(M>7 

Di 

i)r»a (kaHhinir). 

June 22, 1S70 

Dr. (1. 
lleiidersua. 

211 

112 

27 

10 


Remarks. — Tlio HpocinieiiH of iiegkcla in tlxe Indian Museum are in 
some respects, especially tlic colour of the rump, iutenuediato between 
Jwia and intermedia. As pointed out by Ticehurst (1923, p. 463), in 
iteglecta the rump is in most cases cither very jjale grey or wliite. But 
the lighter paUdi is considerably uarrower than in Uvia. In a few cases, 
as in Nos. 79(53 ((lilgit), 17269 (Mhergul), 22835 (Kharbu), 22838 
(Kashmir or Yarkand ?) suid 21879 (Shorawak, S. Afghanistan), the 
rump is grey almost as in intertnedia from which it is difficult to dis- 
tinguish these individuals. However, other specimens from the same 
regions correspond bo true negketa. 

DistribtiUotk — “ Transcaspia and Turkestan south to southern Peraa, 
Baluchistan, Sind and northwestern Punjab ” (Peters). 

There is a specimen, No. 21879, in the Indian Museum from Shorawak 
in S. Afghanistan which is negleda. (Prom N. E. Afghanistan, Meiner- 
tzhagen, 1938, p. 707, has recently recorded 0. I, gaddi.) 
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Columba livia intenuedia Strickland. 

(The Indian Blue Rock Pigeon.) 

1844. Columha intef media, Strickland, Ann. Mag. Nat. Hief. XllI, p. JJi) ( India - 
Calcutta..) 

1849. (^olumba (Golumha) lima (part, variety in S. Asia), Blyih, Hi ids 

Mun. Asiat, Soc. Bengal, pp. 233, 234, No. 1417, C to 11. 

1928. Columba livia intermedia, Stuart Baker, Faun. Brit. Ind., Hird^ (2nd 
ed.) V, p.221. 

1937. (^olwmha livia intetmedia, Pctern, OheclAint Birds Woild 111, p. 59. 


Cohimba livia intermedia is represented in the collection of the IndiaTi 
Museum by the following skins : — 


Reg. 

No. 

Sex. 

Locality. 

Date. 

Collector 

Mcasiuvments (nun ). 

ur Donor 

W. 

TI. 

Tr. 

0. 

20515 

(?) 

“ Upper Bunnn **. . . 

1863 

(k>l. Phayre. 

215 

122 

30 

18 

26510 

(?) 

** Upper Burma . . 

1863 

Col. Phayre. 

210 

120 

1 30 

18 

26517 

(?) 

Burma. . . 

(?) 

Dr. C. 
Williams. 

210 

117 

33 

- 

26618 

(?) 

India. 

(?) 

Asiat. Soc. 
Bengal. 

1 220 

(135) 

29 

19 

26.>18 

(?) 

liower Bengal. 

1843 

Asiat. Soc. 
Bengal. 

228 

129 

31 

19 

4000 

(S’) 

Barraekpore (24-Par- 
ganuh, Bengal). 

Feb. 1870 

A^iiat. Soc. 

Bengal 

(Purchaaetl). 

1 218 

1 

(132) 

32 

20 

4001 

(9?) 

Barraekpore (24-Par- 
gaiias, Bengal). 

Feb. l«7() 

^‘•iat. Soc. 

Bengal. 

(Purelmseil). 

226 


2‘) 

20 

37270 

(?) 

Katmandu (NejMil) 

April 10, 
1877 

Dr. 3. Scully. 

201 

116 

29 

•• 

17271 

(?) 

Katmandu (Nepal) 

April 10, 
1877 

Dr. ,r. Scully. 

21S 

13h 

i 


18-5 

37272 

(») 

Katmandu (Nepal) 

April 29, 
1877 

Dr. J. S( ully. 

213 

121 

27 

20 

17273 

(J) 

Balaji (Neiial). 

May 15, 1877 

Dr. J. Kcully. 

207 

117 

31 

18 

17275 

(?) 

Near BalaJl (Nepal). 

Nov. 26, 1877 

Dr. JT. Scully. 

E3 

136 

31 

.. 

17274 

<5 

Harigaon (Nepal). .. 

Sept. 17, 1877 

Dr. 3. Scully. 

215 

136 

30 

.. 

3090 

(?) 

Simla (Punjab). 

(?) 

Dr. F. 
Stoliezka. 

231 

124 

30 

20 

3097 

<5 

Agra(U.P.). 

Nov. 1867 

Bidden 

Mub.’* 

213 

126 

31 

21 

3004 

$ 

Agra(U,P.). 

Nov. 1869 

“Rldddl 

MU9.»* 

212 

130 

31 

22 

265C8 

(?) 

*‘Masuri" «=?Mub&oo- 
ree (U. P.). 

1840 

Capt. Hutton, 

(231) 

133 


21 

3005 

<J 

C7iota Nagpur. 

Dec. 1868 

Mr. V. Ball. 

226 

(32,5) 

31 

20 

.3000 

(’) 

Daininiok (Bihar ?). 

May 31, 1870 

Mr. V, Ball. 

210 

118 

28 

18 

3068 

3 

Slnghbhiim (Bihar). 

April 16, 180U 

Mr. V. Ball. 

320 

123 

33 

10 

10761 

3 

Palamau (Bihar). 

April 8, 1878 

Mr. V. Ball. 

212 

118 

30 

10 

11450 

3 

"Bhoura’*(«Bavda), 
2,600 ft. (Kolhapur 
State, Bomlwy Pres.). 

AprU 19, 1878 

Surg. J, Ann- 
strong, 

217 

120 

31 

20 

23950 

3 

TrlTandnun (Travan- 
core). 

Nov. 1801 

Trivandmm 

Mas. 

200 

- 

30 

20 
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Remarks - Nos. 22351, 21950, (J, and 23712 are ornamental breeds 

mounted’in the ^alleiy ; they are not listed in the above table. 

No, 26517 (“ Bnriua and No. 26518 (“ India ”) have a dark, almost 
black, upper plumage ; and No. 3996 (Daminiok, ?Bihar) is speckled 
with black on the back and wings. These three specimens are evidently 
domesticated varieties. 

With tlie exception of some of the sldns discussed above, all the other 
skins in the Indian Museum, including the two skins from “ Upper 
Burma Nos. 26515 and 20516, have the plumage typical of wild birds. 

Hartort (1920, p. 1 170) was of the ojhnion that the darkest and the 
most typical forms ai‘c Found in S. India. The two R. Indian speci- 
mens, Nos. 1 1456 and 23950, in the Indian Museum are not appreciably 
darker tluni the N. Imlian birds. 

DistrihafioH. “All of India (except the part occupied by neglecta) 
east to western Assam and south to the dry parts of Burma ; Ceylon ; 
occurrence in Siam may bo due to introduction ” (Peters). 

Columba rupestris Pallas. 

1827. i^olumba (hnn^ S ru pest tin. Pallas, Zooqr. I, p. i)60. 

( Dauria, '^Praiisbaiknlia.) 

The species rtinoes from practically the whole of Asiatic Russia below 
the Arclic (^Irch' down to Kashmir, Tibet ami S. China in the south, 
and Mnnehukuo and Korea in the north-east. Peters (1937, p. 57) 
iuliniis two sul)si»e<Mcs of wliieh one occurs within the Indian limits. 

Columba rupestris turkestanica Buturlin. 

(Tlic Turkestan Hill Pigeon.) 

iSOIt. ('ohimhu nt pi si) is pnifida (not (Udumba ptilUda Luthain), Kothschild 
IIail(‘it, Orn. Motmtsf). J, p. 41. (Altai Mts,, Mongolia; ty^ie 
Tnun Kalon Karagai.) Wamo pieoccupied. 

MIOS. (Udamha mpisfus i nth stun Irn^ Buturlin, Om Monatsh. XVI, p. 4r», 
(New nanu* for (Udumha mpestits pitUida Koth. & Hart.) 

JU2S. (\)l\mb(i }upisttih lutkistanica^ Stuart Baker, Faun. Bfit. bid.. Birds 
(2n<l ed.) V, p. 222. 

mS7 (^olumbn tupesfiis hitlastanica^ Potera, (^herk-lisi Birds World Ilf, p. .57. 

Colviulm futmiilm lurkestamoa is represented in the collection of the 
Indian Museum by the following skins : — 


(rt) JuwnUes. 


N». 

1 

Set. 

hofuhty. 

Date, 

Collector 

Kcasurements (mm ). 

or Donor. 

W. 

Tl. 

Ti. 

C. 

21501 


i lattle Paiuir (14. Tur- 
KeHtnu). 

(?) 

Dr. Aleoek. 

[205 

124 

27 

101 

21502 

<JUV.) 

idttle I^ainlr (14. Tur- 

kPKtflti). 

(?) 

Dr. Aleoek. 

[100 

no 

28 

21] 

21503 

(.luv.) 

Little Pniulr (E. Tur- 
Jcestati). 

(?) 

Dr. Aleoek. 

[200 ! 

118 

27 

20] 

13280 

(Jot.) 

Klliau Valley (E. Tht- 
kestau). 

July H, 1883 

(J. Ellis. 

[223 

115 

20 

181 
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(5) AduUs, 


Kes. 





Mcasuromouls (iniu.). 


Loralily. 

bate. 

Collect or 





No. 

otX t 

or Donor. 

W. 

Tl. 

Tr. 

C. 



17282 

d 

Gilgit (Kaisliiuir). 

Dec. 7, 1870 

Dr. ,1. Scully. 

228 

J23 

m 

17 

37283 

s 

Gilgit (Easiimir). 

Dec. 7, 1870 

Dr. J. ScuUy. 

240 

140 

33 

17 

17284 


Gilgit (KaFlilulr). 

Kov. 8, 1870 

Dr. 0 . SculI^ . 

230 

122 

28 

ir 

17280 


Gilgit (ikafJiiuir). 

Dec*, b, 1870 

Dr. .1. Scully. 

• 228 

144 

20 

10 

13288 

(?) 

Tutlgalak, 14,000 ft. 

May 2,'>. Ibb3 

C. Ellis. 

225 

no 

28 




(Ladak, Easlnnir). 





13268 

(?) 

Tutigalak, 34,000 fl. 

May 2.5, 1883 

0. J^aiis. 


135 

2t> 

10 



(Ladak, Ea&hmir). 






22848 

22847 

(?) 

(?) 

Leh (Ladak, Eaflunir) 

Sept. 4, 1873 

Dr. F. 
Stoliezku. 

240 

130 

30 

10 

Taikk(t)sQ (Ladak, 

Sept. 10, 1873 

Dr. F. 

220 

143 

20 

15 



Kashmir). 


Stoliezka. 





22848 

(?) 

Ln(c)lnmg or Lii(diimg, 

Sept. 10, 1873 

Dr. F. 


135 

31 

10 



(Ladak, Kabhmir). 

Stoliezka. 





22842 

(?) 

Lu(c)kung or Lugliuog 
(Liuiak, Easlimir). 

Sept. 19, 1873 

Dr. F. 
Stoliezka. 

210 

131 

3t) 

17 

22846 

(?) 

Above Sakti (Ladak, 

Sept. 14, 1873 


220 

127 

28 

It 



Kashmir). 

Stoliezka. 





22840 

(?) 

AlH)ve Sakti, 14,000 ft. 

Sept. 14, 1873 

Dr. F. 

227 

138 

28 

11 



(Ladak, Ka<ihmlr). 

Stoliezka. 



22845 

(?)* 

Above Sakti, 14,000 ft. 

Sept, 14, lb73 

Dr. F. 

234 

120 

3(» 

17 



((Ladak, Kashmir). 

Stoliezka. 


22844 

(?) 

Above Sakti, 15,000 ft. 

Sept. U. 1873 

Dr. F. 

215 

128 

28 

17 



(Ladak. Ka«>1miir). 

Stoliezka. 


1728U 

d 

Karakoram Pas*' 

Aug. 28, 1875 

Dr. J.Hcully 

217 

138 

20 

to 



(Kasliroir). 



22853 

(?) 

Tanigtar (E. Turk<.*jjlaii). 

Peb. 18, 1874 

Dr. F. 

2:M) 

120 

27 

10 

22850 

(?) 

Taiigitar (K. Turkestan), 

Peh. 18, 1874 

Stoliezku. 

Dr. F. 

228 

ill 

20 

15*5 

22862 

(?) 

Tangltar (E. Turkestan). 

Feb. 18, 1874 

Stoliezka. 

Dr. F. 

234 

144 

30 

n*r> 

22840 

(?) 

Taugitar (B. Turkestan). 

Feb. 18, 1874 

Stoliezka, 
Dr. F. 

227 

134 ' 

28 

10 

22841 

(?) 

Pa&rabat (B. Turkes- 

March 26, 1874 

Stoliezka. 
Dr. F. 

235 

130 

30 

17 

22851 

(?) 

tan}. 

Pasrabal (E, Turkes- 

March 26, 1874 

Stoliezka. 
Dr, F. 

224 

120 

30 

10-5 

24046 


tan). 

Khambajoug (TIbei). 

Oct. 7, JOlO 

Stoliezka. 
Cant. H. J. 

Walton. 

Dr. ,F. Henlly 

232 

330 

28 

15 

17283 


K^e^un Mts. (W. 

Aug. 16, 1875 

220 

141 

28 

(10) 


Rema/rlcs , — ^The skins in Table (6) are clearly identifiable as 0, /\ 
turhestOMca adults. The four skins in Table (a) differ from those in 
Table (6) in the following points : — (i) smaller size ; (ii) absence of 
metallic sheen on the nape and foreback, these areas being dark slaty ; 
(iii) absence of metallic gloss and of purple colour on the hind neck and 
the forebre^t, these areas being dark grey-brown with narrow rufous- 
broTO edgings to the feathers. The birds would thus appear to be 
the juveniles of imkestanica. They further differ from the adults in 
the particular noted below. Whereas in all the adult skins in Table (5), 
the &st primafy is subequal to the second and longer than the third, 
m the four skins in Table (a) it is not so. Three of them (Nos. 21601, 
21602 and 21M3) have the first primary considerably shorter than the 
second and third, the latter two being subequal. In the fourth, 
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No. 13289, ilie sceoiul primary is the longest, and tlie first and the 
third are siibequal. 

Distributio}\, — “ Semiretchensk, Zaissan and the Eussian Altai, south 
through Turkestan and western Tibet to Gilgit and the northern slopes 
of the Himalayas^ (Petere). 

Columba leuconota Vigors. 

Tlie species ranges from W. x\fglianistan and S.W. ^mheslau (the 
l^iinhs, etc,), north to Kansu in W. China, east to N. E. Burma and 
Yunnan, and south to the northern slopes of the Himalayas, including 
Nepal, 8ikkim and Hluitan. Peters (1937, p. 57) admits two subspecies 
both of which cocur within the Indian limits. 

G>lumba leuconota leuconota Vigors. 

(The White-bellied or Snow Pigeon.) 

'olumbtt Ivm'oiioht, Vijjors, Prav. ZooL <SV. Lonti. IM. J, p. 

(HiniaU\a.s. Accordinj; to Pctern, infm, the type was probably from 
No})al. ' *\c<‘oi*(ling to Ilartcrt, 1920, p. 1473,* the type probalily lo&t, 
but certainly from west of Sikkim.) 

1928. ('olumba Uucotiola lenconoUu Stuart Baker, Vaun, Brit, fnd., Birds (2ii(l 
cd.) V, p. 221. 

1937. ('olumba leumuobi leuconota, PelerK, Ohcckdiai Birdn World III, p. o7. 


Colmnba humiofa leiiconota iH vepveserited in tlie collection of the 
Indian Museum by the following skins : — 






HHHi 

Me^vhuroiuoiits (mm.) 

Uctf. 

No. 

Sex. 

biwality. 

Date 





mn 

W. 

'H. 

Tr. 





22hfi;J 

(V) 

TasliMaoM (Dms Valiev, 

Vuu. 17, 187.1 

Dr. K. 

220 

108 

00 

19 


Kasliuur), 


Stoliezka. 






'i' 

Dras (KrtsUiriir). 

.lHiie2:i, I.S70 

Iht Yarkai»(l 
Kxiwtl. 

200 

100 

02 

17-3 

17287 

V 

Above Mattt>on 

Oet. 1, 1875 

Dr. .1. 8<‘uny, 

205 

145 

01 

20 

17288 

J 

( Kashmir). 

Joth Kashmir). 

Oet. 14, 1875 

Dr. J. Seully. 

222 

127 

02 

21*5 

21217 

(Juv.) 

DiiahhuUinr Huii(i;e, 

Mig, 22, 1902 

W, M. Cnicb 

1227 

108 

29 

22 i 


10,000 ft. (Punjab), 


doek. 







Kiimaon (IT, P.), 

1807 

“ KiddeUMuK." 

242 

142 

02 

10 


-A 

J 

Kuniaou (IT. p.) 

(?) 

Dr. V. 
Stoliczktt. 

240 

(139) 1 

29 

10 


(?) 

** Uakha In Ihissahlr ” 

Jun. 7, 1809 

Mr. A. 0. 

221 

. . 

28 

I."! 

{ Hashabr State, 
N. K, IMiujub). 

Sikkim t2,(K)011. .. 


Hume. 






A 

J 

Sept. 20, 1870 

JI. J. 131 WCK. 

209 

151 

28 

10 

ntmi 

m 

La«'bunK Valiev, 1 1,00*) 

Oet. 0, 1870 

Mr. W. T. 

204 

, . 

32 

18 

ft. (K. Sikkim). 


Bhud'ord. 





01)87 

Y 

Chohi IttuiKO 10, (HM) ft. 

Aug. 25, 1870 

Mr. W. T. 

200 

101 

01 

18 


(K. S^ckim). 


Rlanrurd. 





22882 

(V) 

“ HIkkim . . 

June 28, 1875 

W. K. Brooks. 

200 

140 

02 

10 

12052 

J 

Bhutan 

Mareh «, 1870 

W. HutledKo. 

•• 

*• 

02 

20 

12052 

<J 

Bhutan 

March 0, 1876 

W, Hutlodgc, 

20S 

- 

31 

31<S 

12054 

9 

(?) 

March 12, 1877 

W. Rutledge. 

*• 


38 

20 

20982 

Ah 

(?) 

(?) 

Zool. Hardens, 
Calcutta. 

1302 

107 

33 

m 


^ “Birds from northern Kansu are referable to this race, vidla P. Steinbaoher 


(Peters). 
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Remarks.— ^ 0 , 23982 has the adult plumage, bxit differs from the 
other adults in the Indian Museum in the fact tliat its first jxriniary is 
about 35 nun. shorter than the second and third, the latter two being 
SLibequal ; in all otlier adults the first primary is only 5-10 mm. shorter 
than the second. 

I am unable to distinguish Bhutan and Sikkim skins in the Indian 
Museum from those obtained farther west. 

DistrihufioiL — The Himalayas from western Afghanistan to SikkiiTi, 
where it Lntergrades with the next form [f.e., gradarm] ; o(*curs in summer 
in the Alai Mountains^ and the Pamirs in soutiiwestern Turkestan ’’ 
(Peters). 

Columba eversmanni Bonaparte. 

(The Eastern Stock-Pigeon.) 

18r»0. (*olutnba erersmannt, Bonaparte, C. It. Aatd, Hci. ParU XIjIII, p. 8:{S 
(Western and Central Asia.) 

1928. Columba oenas eversmanni^ »S‘tuart Baker, Faun. Brit. Jnd.^ Birds (l^ul 
ed.) V, p. 226. 

1037. Columba evemmnni, Peters, Checl'dUt Birds IVoild TJl, p. fll. 


Columba eversmanni is represented in the collection of the Indian 
Museum by tlie following skins ; — 


mm 

n 



■m 

■HRinHi 

■Reu. 


LocalitN 

Date. 


■■miiii 

|||||■|■|| 

— 


Sii. 




■B 

■9 


■ 



■■ 

w. 

Tl 

D 

B 



TCtihak (SeisiuH, R. 

Vpril 2H, 1905 

J. W. N. 

UK) 

107 

21 

18 



Iran). 

(*ummlng. 





14r>2l) 

r 

TitiJml (X. W. Af«ha- 

April 23, 1SS.5 

Surg. Mtchi- 

195 

108 

20 

18 


1 

nlstaii). 

sun (Afghan 
Bound. Cuiiiin.) 






U5:t0 

s 

1 TlrplmUJJ. W. Af^'lia- 

April 23, 1885 

Sun?. Aitchi- 

195 

i 108 

29 




M>n ( \fglian 
Bound. Comm.). 







u-ias 

3 

Toman-Auha (.NT. W. 

April 2,5, 188,') 

Surg. Aitchi- 

2(K) 

108 

27 

17 



Aftfhuni«>tan). 

bou (Afghan 
Bound. Comm.)* 






11800 


Mill Darakhl (Afulia- 

June 1, 1880 

Cant. Yato 
, (Afghan 

204 

118 

25 

17 



nlstan). 










Bound, (^omm.) 





17203 

■A 

J 

Vok Shanilia Dazar 
(40 miles S. of 
Varkaud, E. Turkes- 

Aug. 1, 1875 

Dr. J. Scully. 

203 

IJO 

25 1 

18 



tan). 







'17205 


Yak Khumlja Bazar 

Aug. 1, 187.5 

Dr. J. Scully. ; 

rUKJ 

107 

27 

17-31 


fJuv.l 

(40 railos S. of Yar- 
kand, E. Turkestan). 







17290 

<Jnv.) 

liras (Lndak, Kashmir), 

Sept. 29, 1876 

Dr. J. Scully. 

riou 

108 

25 

171 

fiUO 


cniajrra (Ladak, 

Oct. 8, 1870 

Dr, 0. Eeiider- 

[201 

in 

25 

17] 


(,luv.) 

Kashmir). 

Hon. 




8984 

tV) 

Slisa nistrlct (Piiujab). 

(?) 

Mr. A. 0. 

Hume. 

Dr. Scott 

209 

112 

28 

18 

29520 

(?) 

Kansi (Ulssar District, 

(?) 

202 

mm 

(28) 

18 



Punjab). 

(Abiat. Sac. 




24<!94 

(?) 

Kolassi (Purnea Dis- 

Jan. 14, 1880 

Bengal). 

H. Hellly. 

108 


20 

20 

3985 

(?) 

trict. Bihar). 





(?) 

(?) 

Dr, Eayrer, 

190 

113 

27 

37 

3080 

(?) 

(?) 

(?) 

Dr, Fayrer. 

201 

104 

27 

10-5 


1 Stnarfc Baker s remark (1928, p. 224) that it breeds as far north as the Altai Mts. 
IS probably wrong. The only records are from the Alai Mts. which lio considerably 
south of the Altai Mts. 
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RemarJcs , — Nor. 17296, 17296 and 6116 from Ladak appear to be 
juveniles. In No. 6116 the plumage is brownish instead of the grey 
of adults, and there is no metallic gloss on the neck and forebreast — 
Dr. Henderson (1873, p. 27) who obtained it had stated: "‘possibly a 
yoimg bird Nos. 17295 and 17296 are less brown, and tlie metallic 
gloss is partially present. 

Distribution . — Turkestan from the Aral Sea to northern Afghanistan 
and east to Zaissan-nor ; in winter to Sind, the southern Punjab, tlic 
United Provin(‘es and Bihar ” (Peters). 

The distribution in Afghanistan and E. Turkestan calls for some 
remarks. Birds from Kandahar in S. Afghanistan are eversmanm 
(Ticehurst, 1927, p. 73). From the N. W. border of Afghanistan, west 
of Herat, there are some skins (Nos. 14528, 14629, 14530) in the Indian 
Museum whicli ai*e typical eversmanni, not intermediate between evers- 
manni and oems as Stuart Baker (1913, p. 149) opined. These three 
skins are from Tirphul (34^^ 30' N. lat. and 61° 30' E. long) ; and Toman- 
Agha (34° 52' N. lat. and 61° 2' E. long.). 

Columba palumbus Linnaeus. 

The species ranges from W. Euro])e, south to N. Africa and via Asia 
Minor, Caucasus, Turkestan, Transcaspia. Palestine, Tra<] and Iran to 
N. W. India (east u]) to {)udh)andthe Himalayas (east up to Sikkim). 
Peters (1937, ])p. 61 , 62) admits six subspecies of which only C. p. casiotis 
occurs within the Indian limits. 

Columba palumbus casiotis (Bonaparte). 

(The Eastern Wood-Pigeon or Ring-Dove^ or Cushat.) 

JSIl). (Utluniha {Pal ambus) lorqualun (pari, ‘‘variety in N. W. Himalaya*? ’*), 
Blytli, Hirdft Mm. AsUtt. >S'nr. Bnujal. p. No. 1413. 

1851 11). Paliimbuif caniotiu, Bonaparte, T. /?. Arad. /SV/. Pat 1,9 XX.VIX, 

p. 1 103. ((liineHe Turtary.) 

18.'>4. Pitlumbint rasioli,% Bonaparte, (^omp. Hen. Ar.„ p. 42. (Himalnyab.) 

102S, (Uthmha puhnubun ramotis„ Stnart Baker, Faun, Bril. Jnd.j Birds (2nd 
ed.) V, p. 227. 

19B7. Vohtmbit palumbus casioiis,, Peters, Check-list Birds World 111, j). 227, 


Coh.mba piilunihns casiotis is represented in the collection of tlie 
Indian Museum by the following skins : — 


Ho. 

S(‘X. 


Date. 

Collector 

Measurements (intu.). 

or Donor. 

W. 

TI. 

Tr. 

C. 

J72SO 

o 

0U«it (Kiihlnnir). 

0(1.16,1879 

J)r. .r. Scully. 

247 

178 

35 


172«,>2 

'i' 

Duiit^or (Otlail, 
Knf-limtr). 

Nov. n,lS79 

Dr. 0. Scully. 

247 

170 

2!) 


17291 

3uv. 

o 

(lilKlt (Kasluiilr). 

Oct. 22, 1879 

Dr. .r. Scully. 

1227 

142 

221 


(?) 

H, Slnda, (PunJalO. 

(V) 

Dr. K. 
Stoliczka. 

2 r>s 

105 

33 

32 

20*:) 

30S3 

(?) 

Kiiiniiou e.). 

X807 


25.3 

190 

20 

9892 

~V 

Near Shiraz (S. Iran). 
~Hn oals forest, 0,<MKJ 
ffc.] 

Near Shiraz (S. Iran), 
fin oak forest, 0,000 
tt.] 

i JluiielH70_ 

Major St. 
John. 

"" 247 

" 201 

32" 

” 22" 

US93 

Juv. 

(?) 

Major St. 
John. 

[233 

152 

32 

241 


^The namo “King-Dovo” is now used for Btreptqpelia decaocfo (Frivalds2fcy) 
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Remarks,’— 111 No. 9892 (Shiraz) the neck-patches are pale buff, cons- 
picuously lighter than in atsiotis from India but deeper than in palum- 
bus^ 

Turkestan and Zaissan, south to eastern Persia, 
Baluchistan®, the Salt Range and the Himalayas east to Sikkim. 
Migrates in winter south to Sind, the Pimjab and Oudh ’’ (Peters). 

Columba elphinstonii (Sykes). 

(The Nilgiri Wood-Pigeon.) 

Ptilinonus JClphlnbtonii^ Sykch, P/or. ('omm, Zool, aSV. Loud. (I8<12) (1, 
p. 149. (The Ghats of Dcccan.) 

J849. Coliimlm (Palambub) Efjibinbtonei, Jilyth, Catal, Birth Muh. At%htL Hoc. 
Bengal, p. 23S, No. 1415. 

1928. Uolumba elphinstonii^ Stuart Baker, Faun. Brit. Ind,, Bitds (2ii(l e<l.) 
V, p. 228. 

1937. Colnniba elphinstonii, Petors, duch-lUt Birds Wo^Ul JII, p. 08, 


Colmiba eVpMnstorm is represented in the collection of the Indian 
Museum by the following skhis : — 







1 Afeasuromcnis (mm.). 

Rea. 

Ko. 

Sex. 

Locality. 

naie. 

Colleotor 





or Donor. 

W. 

71. 

lY. 

0. 




20522 

in 

NUgiris(&. India). 

lb4S 

J)r. T. f 
Jcnlon. 

190 

(154) 

(37) 

34 

17 

20523 

in 

Nilgirh (S. India.) 

184b 

Or. T. U. 
Jerdon. 

180 

138 

18 

20914 

ii) , 

** Hi«lj raii«e '* (JN. K. 
Tra%ancorc). 

(?) 

Tnvandiuni 

20h 

I5H 

29 

18 


MUh. 






DistriAvtion . — “ Hill tracts of sonthwestorn India from Mahabalosh- 
war to Cape Comorin ” (Peters). 


Columba tonringtoni (Bonaparte). 

(The Ceylon Wood-Pigeon.) 

JSM (Dec*. 11). Palumbus iortingioni, “Layard”, liomi parte, C, li. Acadi 
Bci. Paris XXXlX, p. 1103. (Ceylon.) 

1864. Palumbus torringtoni. Bonaiiarte, Consp. (hn. Av. 11, p. 42. (Ceylon.) 
1928. Columba torringtonii) Stuart Baker, Faun. Brit. Ind., Birds (2ud cd.) 
Y, p. 229. 

1937. Columba ttyrringtonu Petots, ChechUst Birds World III, p. 68. 


Columba torringtoni is represented in the collection of the Indian 
Museum by the following skm : — 


Jtog. 


Locality. 

Date. 

Collector 

Meaburcmeiits (min,). 

ssex. 

or Donor. 

W. 

77. 

Tr. 

C. 

20551 

<s 

Hakoaita (C’eylon). 
[BillZime.] 

April 24, 1923 

Colombo Mub., 
Ceylon. 



20 

18 


Distribution , — “Confined to Ceylon” (Peters). 


^ Dr. C, B. Ticehurst said in Hit. (Nov. 1940) that this difference is due to tho fact 
the Shiraz birds were taken in June while the Indian birds were taken in winter. 

® Stuart Baker (1928, p. 228) excludes Baluchistan. But Ticehurst (1927, p. 73 ; 
and 1930, p. 478) has shown that cneiotis breeds in the juniper forests of nortbom Balu* 
ofufitan ; he also recorded a bird obtained as far south as Turbai in British Mokran on 
Nov. 27. 
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Genus Akocomus Blytli. 

Akocomus puuiceos Blyth. 

(The Purple Wood-Pigeon.) 

1842. Odlumha (AUocomus) Punkem, “ TickeU ”, Bfyth, Journ. Asiai. Soe 
Bengal XI, Ft. 1, p. 461. (Chyebassa, Bnima.) 

1849. Cohmba (Alsoeomus) pmicem, Blyth, Catal. Birds Mua. Aaiat. Soe. 
Bengal, p. 233, No. 1411. 

1928. Alaoeomus pmneeua, Stuart Baker, Pawn. Brit. Ini., Birds f2nd cd.l 
V, p. 232. 

1937. Odumbn punkea, Peters, Cheek-liat Birds World IIT, p. 69. 


Ahocomm jyumceus is represented in the collection of the Tuttinp 
Museum by the following skins : — 


Repf. 




Collector 

Measurements (mm.). 

No. 




or Donor 

W. 

Tl. 

Tr. 

C. 

3070 

<? 

Manblmm (E. Bllinr). 

(?) 

lit. Beavan. 

219 

(144) 

29 

18 

7042 

3 

Mldnnpoip <Lowor 
Bengal) 

About 1874 

W. Rutledge. 

(223) 

161 

28 

19 

3977 

3 

Oacliar (As^am). 

(?) 

Coll.” 

237 

(162) 

31 

19 

25272 

(?) 

KoIk), too It. (N. ID. 
Assam). 

I)oe. 5, 1911 

Dr. a. W. Kemp 
(Abor Exped. 
1911-12). 

222 

152 

20 

10 

12917 


dna TsM (MorgiO 
AroUipoUiKO, S. 
Bunna). 

Fob. 18, 1882 

Dr. JT. Ander- 
bou (Mergul 
Kxped.), 

223 

1.54 

28 

17 

12918 


(Ina I'lM (Mergiii 
ArclUj)c*lago, S. 
Burma). 

Fob. 1.5, 1882 

Dr. J. Ander- 
hon (Mergni 
Exped.). ^ 

222 

i 

(160) 

27 

! 

18 


Bemarl's. — ^No. 25272 was wrongly identified as Ducuh msignis 
insignis (Hodg.) by Stuart Baker (1913o, pp. 286, 287, specimen b). 

DistrilnUion . — “ Eastern Bengal, Assam, Laos, south to the northern 
part of the Malay Peninsula, Siam and southern Annam ” (Peters), 

Some further remarks are necessary with regard to its distribution. 
Jerdon (1864, p. 462) recorded it from the “ eastern portion of Central 
India, extending to near the sea coast in Midnapore and possibly south- 
wards towards Cuttack ”. Salvador! (1893, p. 397) listed a skin from 
“ Central India ”, and included the “ Eastern part of Central India ” 
in its range, probably on Jerdon’s authority. Blanford (1898, p. 38) 
included in its range S. B. Bihar (Manbhum and Singhbhmn) and “ as 
far west as Sirguja ” (=Surguja State in Chota Nagpur, C. P,). In the 
Indian Museum, No. 3976 is from Manbhum, and No. 7642 from Midna- 
pur (Lower Bengal). Finally, Stuart Baker (1913, p. 177) has included 
the Sundarbans within its range. 

Layard (1864, p. 68) recorded it from Ceylon where it probably 
occurs as a rare straggler (not as a seasonal inunigrant as suggested 
by some authors). Legge (1880, p. 696) once observed a flock in Ceylon 
in 1869. The bird has never been recorded from S. India, and its 
occasional occurrence in Ceylon is rather mysterious. 
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Genus Janthoenas^ Reichenbach. 

Janthoenas palumboides (Hume). 

(The Andaman Wood-Pigeon.) 

\ST^. f •tipopltnua Aii(»iiyi»(ni^ — HiiniP, rtalh. 1, j>. 302. 

«P(irt ^Inuat, S. Anflaiiiaii Is.) 

IsT^. Jafi*ho* iohthiifu \VaMt‘n, Aim. .]/////. |4) XIV, p. lo7 

<Trii.kut and Xain*umrv J^'lninU. Xi( nliais.) 

M,)2s. Ittiiihfh •m‘> fifthtwhnidrs. l>akt*r, Fttun. lint. Jml , Hiitfs {’2nd ed . 

V, p. 23:i. 

1937. fUhiiidia p*ihi ttihohh Peteis. Htnk-lhl Btnh Wnihl III, }). 09. 


JatUhoetias pahfiuboides is lepiesented in the collection of the Indian 
iliiaeum by the following skin : — 


1 

s": '!««==• 

1 

Lt*calitA. 

Date. 

t oHeet »r 
i>r Donor. 

MedMucmciiN (inm.). 

W. 

Tl. 

Tr. 

C. 


Andtmuii". 

(V) 

Capt. 11. .V. S. 
'iwlersoii. 

B 


31 

is 


Didribiitioit , — Andamans and Xicobars (Peters). 


Genus Dendrotreron Hodgson. 

Dendrotreron hodgsonii (Vigors). 

1S32. (\ihittihn IMg'^onn^ Vifinr^, Pioi\ Comm. Zool. SrH\ Loud.^ Pt. 2, p. 16. 
< Nopal.) 

1S49. (\iluint*ii lAhocoiuni*) Hodg^ont^ THlyth, Cntnt. BIhIh Asiat. Soc. 

B* mfnL p. 233, Xo. 1410. 

192S. Ih hdroirnou hodfj^onif^ Stuart Baker. Faiui.'Biif. lud.^ BhtU (2ud ed.) 
V, p, 234. 

1937. t^olumlm Iu)dgsoHi\ Peters, LhirkAUt Buds ]Voild 111, j». 61. 


Dendrotreron hodgsonii is represented in the collection of the Indian 
Museum liy the following skins : — 


Uoa. 

1 

N-X. , 

i 

Lwillty. 

1 



Uea^u^eluents (miu.). 

Xo. 


or Donor. 

\V. 

Tl. 

I’r. 

c. 

17W7 

.* ^ 

<Til}:]t tKaxhinirt. 

June 24, 1H70 

Dr. jr. HciiHy. 

22« 

] .’>0 

, , 

18 


; j 

KfRidh lUlIyil, 
Ka'^liiuir). 

June 23. Ife79 

Dr. J. Snilly. 

224 

151 


Ids’* 


r 

Siiuk (PuiijaM. 

isiii 

\siat. SfK*. 
Bengal. 

233 

(lo5) 

•2« 

18 

3'>T4 

C> 1 

1 Kaniaon (T. P.). 

<V) 

Riddell 

23J 

171 

27 

18 


C) 1 

Darjeeliiiu (X. Deiifial). 

Winter of 

H.J.mes. 

j 

220 

DW 

25 

17 

J7‘> 


Katmandu (Xri»aD. 

(y> 

(?) 

220 

1«3 


ii}-5 


DiMrihuthn . — Resident between 8000 and 13000 feet in the 
Himalayas from Kashmir to Assam and south to Burma and the Shan 
States; western CTiina in southern Kansu, w^estern Szechuan and 
western Yunnan '' (Peters), 

»The spelHiag given by Neave (Sanmic. Zod. II, p. 806, 1939) is Janthoenaff^ not 
ladhoenas which Stuart Baker (1928, p. 233) has used. 
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Genus Streptopelia Bonaparte. 

Streptopelia turtur (Linnaeus). 

The species ranges from AV. Eui*ope and iX*. Africa to the wliolo o/ 
S. \V. Asia from the Khirgiz Steppes anrl Turkestan to Arabia. 

Iran, Afghanistan and N. W. India. Peters (1937, p. 89) admits 1iv<‘ 
subspecies. Of these onlv occurs with (‘ertainty wirhin the 

Indian limits. According to Btuart Baker (19J3. p. 187 ; 1928. p. 

N. ^ iwiar is a rare staggler in extreme N. W. India but. as poiuteii i>ut 
by Ticehurst (1930, p. 478), this contention is based on very slender 
and doubtful evidence. 

Streptopelia turtur arenicola (Hartejt). 

(The Persian Turtle-Dove.) 

ISI)4. Tuttnr iuttur aunivola, Hartort, Xonf, ZooK 1, p. 42. S. Ir.jii.) 

was. in Triiig Mus., England ; no^^ evident h- vi Anier, Mu-. Xat, 

Hist. 

1928. StieptopfUa turtur arnvcola, Stuart Baker, Fnuii. Bn*. !/•(!. Btrtls tiuC 
ed.) V, p. 237. 

1937. i^'trrpfopdia turtur urnticnln, Peters, ChnldUt Ifo/M III, p. s9. 

Stfeptopelia turtur arenicola is represented in the collection oi" the 
Indian Museum by the following skins : — 


lieu. 

SfS. 



Culle< tor 

Measurement'^ niiiii.i. 

No. 



i*r Donor. 

\v. 

\ 

Tl, i 

IJ 

i 

2ir)74 

(,luv. 

LllUf Piimir (B. 'Jur- 
kestnn). 

lO 

Dr. .\lc<M‘k 
(Pamir Dound. 
Cinnni.). 

[175 

MU 

2 >5 

Id, 

22SS7 

in 

Ka&litnir <Jj. Turkes- 
tan). 

Id, lb73 

Dr. F. 
Stoliezka. 

ini> 

12 J 

22 

17 


0) 

Yarkand {R. Turkes- 
tan). 

Mils 23, lb74 

Dr. F. 
Stohezko. 

174 

123 

21 

iti 

173 lU 

3 

Yarkand (E. Turkes- 
tan', 

May 2 n, lb75 

Dr. J, Scullj . 

17 1 

121' 

23 

17 

17317 

o 

Yarkand. 

May 30, 1S75 

Dr. J. Sfully. 

m 

13l» i 

22 

lU 

17310 

o 

Yarkand. 

May 31, 1S73 

T>r. J. fcJf'ully. 

174 

11^ 

23 

.. 

17310 

•X 

3 

Yarkand. 

June 2, 187.’i 

Dr. J. Seully. 

175 

^^3 

22 

17 

173:iu 

3 

Y'arkaud. 

June 10, 1875 

Dr. J. Scully. 

174 

(123) 

25 

lb 

17321 

9 

Yarkand. 

May 2«, 1875 

T)r, J. Scully. 

im 

127 

21 

17 

22bJ5S 

f!> 

Kanialik. near Yar- 
kand (E. lurkebtan). 

May 30, 1874 

Dr. F. 
StolU'ska. 

175 

132 

24 

J“r5 


(6) 


20520 

o 

T 

Qiluit, 5,000 ft. (Kash- 
mir). 

May 20, 1870 

in 

171 

121 

23 

17 

10433 

fJuv.v) 

Near Shiraz (Tran). 

July 1809 

('apt. St. John. 

[IrtO 

100 

20 

1«] 

0804 

0 

Near Shiraz, (1,000 ft, 
aran). 

June 1S70 

Majtff 8t. 
John. 

171 

120 

22 

lb 

00*32 

3 

mi 

April 10. 1872 

Dr. V. T. 
Blaiifurd. 

162 

123 

22 

10 

10282 I 

(7) 

<?) 

Dr. W. T. 
Blauford. 
(Persian Ooll.) 

171 

(1221 

21 

16 
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Bemarlcs , — ^Hartert (1920, p. 1486) and Stuart Baker (1928, p. 237) 
state that birds from southern Iran. Turkestan (east up to Kashgar 
and Yarkand). Afghanistan, Baluchistan, Iraq, etc. are paler and smaller 
than the typical birds, S, t. Uafur. from Europe. The wing-length given 
is 163-177 mm. (Hartert) and 161-181 mm. (Stuart Baker), while for 
the typical race iwiur the figures are 163-182 mm. but mostly 173-178 
nun. (Hartert) and 165-184 mm. (Stuart Baker) ; arenicoh is generally 
regarded as smaller than turtur, 

Hartert (1894. p. 42), who first separated the southern Iranian birds 
into a separate race arenicola, had stated that “ the birds from Yarkand 
might ako be distinguished subspecifically but later (1920, p. I486) 
he regarded the Yarkiand birds as arenicola. 

The Turkestan and Iranian birds in the Indian Museum fall into 
separate groups [Tables {a) and (6) above], the Iranian birds being 
markedly paler and smaller, as shown by the following measurements 
(mm.) : — 


Wing 

171-175 

E. Turkestan IZ: 169 

1^3 0? : 169-175 

162-171 

171 


Tail 

Tarsus 

Culmen 

H8-130 

22-25 

17-10 

127 

21 

17 

123-132 

22-24 

15*5-17 

123-129 

22 

16 

(122) 

21 

16 


Iran 


'llo?j 


No. 26629 from Gilgit resembles the Iranian birds in plumage. 
Having no typical European birds for comparison, I cannot go further 
into the question. 

Distribution . — ** Breeds in northern Africa from Morocco to Tripoli ; 
in southwestern Asia from the Earghiz Steppes to Turkestan south to 
Iraq, Persia, Afghanistan and Yarkand. Recorded as a migrant in 
Egypt, Yemen, and the Danakil country, and as wintering in north- 
western India (Peters). 


Str^opelia orientalis (Latham). 

The species ranges from Siberia in the north to Iran and India in the 
south, and China, Japan, Formosa and Hainan Island in the east, 
Peters (1937, pp. 89, 90) admits five subspecies. Of these, three occur 
within the Indian limits. Koelz (1939, p. 81) recently created a sixth 
race, sylvicola. based on six specimens from Oastle Rock, Bombay Presi- 
dency. From Koelz’s description, sylvicola seems hardly separable from 
agricola Tickell. 

The uncertainty of the nomenclature of two of the three subspecies 
occurring within the Indian limits has led to considerable confusion in the 
past. Among those who have discussed the question from various angles 
are the following : — ^Hartert (1916, p. 80 ; 1920, pp. 1488-1490), Hartert 
& Steinbacher (1936, p. 458), Rothschild (1926, p. 223), Ticehurst (1930, 
p. 478), Ludlow & Kinnear (1934, pp. 97, 98) and, finally, Whistler 
& Kinneax (1936, pp. 677-679). Ludlow & Kinnear have finally settled 
the question of nomenclature, while Whistler & Kinnear have given an 
excellent summary of the distribution of the subspecies in India, 
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The three main views on nonienclatare are summarised below : — 




Suh^pecifK naint 

< ^munon m iiue 

Fiwlcr till 

rVir.Vo / 

(( Wioi t 01 e 
adopted iii 
])iesent 
at fount ) 

Vtfif Xo 2 
(Adopted h\ 
Sliiait 
Bakci in 
Faiui Blit 
hii) 

Vita Xo j 

1. Rufoim Tiiitle- 

l)o\ e. 

Pale d<)\e-ii:u*y 

Oiunfahs 

Latham. 

oiiditalis 

Latham. 

otidifah^ 

Latham. 

1 \(uth<in TnihiM 

ilufous rutllo- 

W hiio 

media SnIvc^-. 

fctraqo \ 
Ev<'i<mann 

/» naqo 
F\ersmanii 

i liwii.1t) Riifoiis 

'i’tiilli Diktt 

I) )! k Jl(‘\ 

affinolu Twk<ll. 

mttmt j 

Svkts 

mp leofa 
Tuk.l! 


Streptopelia orientalis orientalis (Latham). 

(The Rufoufijurtle-Dove.) 

('olmuha ounttulis, Latham. !ti(h » 0?« TI. p hoh (( hina. f t Snum r \ 
ISI-h Tiotu) oitnUalts (pa it), l>l\th, (^a!ul Bmh Mtts ls//r/ iUm/nL 

p i.'hi, Vo I rh» 

^txplapdia onuffahs onfiiiahs, Stuait liakti, rinm Hnt Imf, iUnl 
(2n<l <(l ) V. p 2:)S. 

ltK*)7 Stn pfo]hh(( onmlahs otKntnhs / lid fhnk ]\ odd \U ]> 


Sfft'pfopeha otkntalis oneiifaJL^ is represented in the collection of the 
Indian Museum by the following skins:- 


Uej: 



Date 


Meamirements (mni ). 

So j 





T1 

rr 

r 

i2'i''rt7 

J 

! 

Mi|n, s loo ft (Mislimi 
Hills N 1. Vssini) 

Maw ho 1011 

(ai>l 11 s 
ktnii(d\ 

l‘>7 

I M 


K. 


> 

Pdoc how (S 1 < hill M 

0(1. IsTO 

( Tt Tilt kilt 

!oi 

1> 


10 


RetiKtds. -Tlie bir<l is stated by some to be common in the hills 
of Yunnan up to about 7,000 feet {vide Rothschild 1926, p. 233). 
Rotlischild refers to some of Anderson's specimens. There are in the 
Indian Museum two of Anderson’s skins labelled Tutfitr gelaMes* Tern., 
one from “ Ponsee ”, "W. Yunnan (April 11, 1868) and another from 
“ Katha Fp. Burma ” (January 19, 1868) — both are agricola (Tickell) 
as listed lielow (p. 332). However, Rothschild refers one of 
Anderson’s skins from Ponsee (o , March 1868) to S, o. orienfalis. although 
Anderson had referred it to nieem. The statement of Stanford & Tice- 
hurst (1939, p. 215) that Anderson’s records nominally from Yunnan, 
are really from Burma ” is not quite correct since some of Anderson’h 
skins of the Rufous Turtle-Doves wene from Yunnan (see p. 332). 

DifstnbiUion. “Breeds from central Siberia, Transbaikalia. 
Apiurland and Island of Sakhalin south to the Himalayas, northern 
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Assam, Yunnan Kwanj^luuji* aiul Islajul of Kiusiu. Winlnrs o\or Ihn 
greater part of eastern India, In<!o-(1iiuesc eniinl/ries, soul hern (liiiia, 
tLe Japanese Islands, Formosa and Hainan*' (IVlors). 

Streptopelia orientalis meena (Sykes). 

(The Northern Indian llnfons Turtle-Dove.) 

1SS2. (UAumbn J, H\lvt‘s, P/oi . (Uwnii. ZooL Hot. Loud. 11, \). 111). 

{I)f( call.') 

184*2. Cohnnfm ftntnjo^ K\oism<nn\. AdiL mitt I^allti'i ZtnKfi . Ius(.,‘l, 

|). 17. (Woni^aria and nimintains ol 'I'.ii I anjiti, Mdiiuoli.i.) 

J92S. HheptojvLa out niahs ftnaqo^Hixuwf iJalsci, h'tnm. Ihil. hit/., Itiiils (2iul 

wL) \\ j>. 2 .sa. 

1037. Hiri ptojiefia omutulh niitiia, PcUm**. hlorI.-fi I Itinl Woiltl ill, ]>. 0(1. 


f^ireptopelia (>rir}ffalis is represenled in ilu* eolleeiion of the 

Indian Museum by the following skins ; 


3to«. 

Ko. 

Sox. 

L<u alitj. 


1 

l ollcctoi. 

Men aiKUiuMiis (iiiiii.). 

or lionor. 

W. 

'11. 

'I'r. 


S2son 

(V) 

** S. W ()i liltiNva” 
(- IgliiZMir) ( K 

'nirkcstan). 

Ma> IS, ihTI 

1)1. l'\ 
Stolhzka 

103 

J.j0 

27 

10 

um 

fJu\.V) 

C’liilik (.Vlixlimi Tm- 
kp'*tan, not Jnui). 

.lul> 2, IhSU 

1 a pi. \ at(‘ 

( Vrohau 
lUmud.Couiiu ). 

[lUt 

ils 

2) 

lOJ 

3721)7 

r; 

SIuuo)" ((illfjlt, Kadnoii) 

\ptil 2h, 1S71) 

IH J.Sculh. 

10) 

IP) 

2S 


17208 

, 

(ai^it rKashiniil 

Ma> 1,1871) 

D). J. S»*ull>. 

107 

in 

Ml 

10 

22S84 

(V) 

('liilLsoaiulto (iaxiak, 
Kashnti* ). 

Vim. IS, 1873 

I)r. V 
hiolicrka 

1S> 

12(1 


15 

17*201) 


“ Sliiaal, IMmiaJ ” 

( ? (Jllmt, K.ishuni). 

Ma^ 27, l«7() 

1)1 . ,). 8( ull\ . 

1 VI 

( 1 1(1) 

Jl 

IS 

moi 

-A 

o 

Kaimaii, iu*«r sijnauMr 
(Kii-'lnulr). 

Jum* i.5, i87() 

l»r. <i. Ilciulci- 

Fir'«i 5ai- 

kniid I’AptMl ) 

(Foim III’ 

Fiisf \jir- 

knnd Kvficd. ). 
Dr. K. 
Slnlhzka. 

1 a! 

(130) 

2.1 

17 


u 

Kanuun, near Siuui^ar 
(Kasliiini). 

June 1.5 InH) 

|S^ 


27 

10 

4l)f>l 

IV) 

K> claim (oi Kojlaim) 
Uikul ( yKaimni 
Distiict), (l»unjob) 


ISO 

127 

20 

10 

I73ir> 

-A 

o 

Kaiisrao (Dolira J)iin 
3)i‘>tTift, T’nitod l»ro- 

Aiuil 2, 1870 

(3Ir. n. Kl 
or i)r. .1. 
Scully V). 

l«7 

1 IS 

27 

17 

11804 

9 

“ Bltonrn ” (^Bavda), 
2,500 ft. (Kolliupur 
State, limnhay I^es.). 

April 7, 1878 

Pknu. J. 
Vnustrnim. 

1S3 

135 

25 

15 

11802 

0 

“ Bhoura” (^Bavda), 
2,500 ft. 

April S, 187S 

Surt!. J. 
Anustroim. 

180 

J40 

27 

10 

11350 

o 

Bhoura” (- na\da), 
2,500 ft. 

April 10, 1878 

Sui'u. J, 
.Vrmstnum. 

100 

137 

28 

17 

11204 

9 

2,.5<K)f(. 

April 10, 1,H78 

SurK. J. 
Armstnmft. 

IHS 

IJI 

25 

IK 

11803 

o 

” Bhoura ” ( -Bavda), 
2, .500 ft. 

April 11, 1878 

Sun;, J. 
Amistioim. 

101 

142 

27 

lOT) 

11203 

& 

** Bhoura ” ( = Bavda), 
2,000 ft. 

April 11, 1878 

Surjr. ,1 . 
-Vnnstroun, 

180 

131 

2(1 

15 

11300 

-A 

o 

” Bhoura ” ( -Bavd.n), 
3, .500 ft. 

April 10, 1878 

Surp. ,T. 
Arm^^frouc. 

184 

1,5.3 

27 

•• 

11138 

s 

”Bhouia ” (s^Bavdah 
?,{>00ft. 

April 10, 1878 

Rurp. J. 
Vrmstronp. 

188 

131 

20 

17 
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Remarks, IhirtoL-t (lU'JO, p. LIDO) ^avo tho \vinf»-l(Mii»th as 187-202 
nini.. mostly alxmt 195 mm. Kiuari Baker’s (1928, p. 210) figun‘s arc: 
“ 169-200 mill., but nearh always over 175 mm.” lu flic 17 adult 
skins in the Tmlian Museum, the wiiu> measures 180-107 mm., the 
majority beiiu; aroiipecL closely around 188-189 mm. 

DisfrihafioH. ‘‘ Breeds in llu^ soul hern jairt of \vest(U*n Hiberia east 
lo the westm'M \l1ni ; Tink<‘sian, Persia, Afubanislaii, Kashmir and 
the Himalayas rasl to weslta*n Nejial Winiers over the whole of western 
and southern India '' (IN‘1ers). 

Th(‘ r<»llov\ina furtlKU* rmnarks ar<‘ mu'essary. 

The bird doiss not o<*cur over the whoh* of \V. India it avoids the 
desert areas of Sind and Hajpulanii. 

Ticehiirst (1927, p. 72») has re(*orded t\\o])ir<ls on passage (Otdober 1 
and June 5) from t^uetla in Baluchistan. 

Whistler & Kinnear (I0:U>, pj). 077, <>78) have (juoted several records 
from the western and eastern coast of Peninsular India down to about 
lat. 12'^N. ; in the Indian Museum there are several Armstron<^ skins 
(April 7-19) from the Kolhapur State in the Bomliay Presidency. Below 
12°N. lat., tliere are no records from the mainland of India. 

Tt occurs as a winter sirnjjfgler in (Vvlon (Wait, 19I>1, p. 29())*. 

There is a skin, No. 17215 (April 2), in the Imlian Museum from tlie 
Dehra Dun District, V. P. There are s(‘\eral records from Bihar where 
it is said to be common in winter. 

Stuart Baker's siatemumt (1912, p. 21H1) that it is (*ertaiuly an oeea- 
sional strae^ler in Dhubri (Assam) needs (‘onlirmation. 

Another statement* of Stuart Baker (1928, p. 210) that Bothscliild 
aecejits AndersoiPs r(‘<*or<l <»f this race from Yunnan ” is incornsd. 
Hothsehild (1926, pp. 222, 2IW) does not aec<‘pl il as a Vuiman bird at* 
all. N<Mth<u* Mayr (1928, p. 217) nor Stanford ^ Tiecdiurst (192t), 
j)p. 215, 216) have re<;orded it from N. Burma where tlH‘ rac(‘ nriraMlis, 
and not mceaa, is found. 

The Indian distriliution may thus be summed up as follows : Breeds 
in Kashmir and the Himalayas east up to wu*ste.rn Nepal where it- inter- 
grades wnj}h the darker race, agncola Tiekcdl : breeding birds (inter- 
mediates ?) may occasionally bo found in the jJains of Bihar. Winters 
in the whole of India (exclmling the desert areas of Siml and Rajputana, 
etc.) east up to JJiliar. Migrating l)ir<ls met with in Baluchistan. 
Stragglers oc(*ur in Ceylon in wint(U‘, 

Streptopelia orientalis agricola (Tuikcll). 

(The Indian Rufous Turtle-Dove.) 

ISSli. ('olumba AqnvoUt^ Tickcdl, Jounu Aslui, Hov, Jiniffal II, p. 581, (thtnch^H 
of Uorabhum and Dholbluun, Bihar.) 

li)2S. Htnplopvlia onvnUdifi 8tuart Bakrr, Faun* lint, Ind, liirds (2nd 

t*d.) V. ]). Mi), 

1937. Hfrrptopulia orivnOtUft agrMtt^ Pctri'h, HIkIh WnrUl III, p. 00. 


^ vStaari Bakor (1930, !>. 089) Iuik wronj'ly rcf<‘rrc(l tluH record t.o H, o, agrtvolu, hcc 
foot-note on p. 332, 
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Stfeptopelia orientalia agncola is represented in the eolleolion t>f (he 
Indian Museum ))y the followiiija^ skins : - 


HtR. 

Sox 

l.ooalltv 

Date. 

CnllfM toi 

.Mcasinoinml 

s Diun.). 

<ii* iXinor 

W 

'll 

'I’l 

1 

! 

mn 

J 

1 * 0.1 (Oi Ns‘i) 


“ Mus Call." 

171. 

1 it 

27 

ir> 


r 

1 

Kcii<1i:ip.uii (Oi issi) 

Viltt iShS 

Mils i oil." 

171 

121 

215 

I v » 


(0 

M.tiilthinn (llilmr) 

t‘0 

rt. B<‘a\!iii. 

171 

IIS 

27 

Is 


n 

1 

Kiiiu (UnnOil DKliiO, 
ailmi). 

04t.22, 1027 

Dr S. C law 

Is.'. 

•• 1 

27 

m 

sr.r.'io i 

<0 ' 

.U‘ss<»io(K Iloiical). 

(‘0 

T. C. 'rwaaillc. 

HIS 

i:n 

211 

HI 

21-:)R2 

j 

S»mlh S\au‘t ( ^<“.{1111) 

(0 

C. a. \ntrain. 

l(U 

111) 

2". 

17 

K272 


ThnvHimn (limma) 

TVIav 24, 1^77 

Dr V. 

St olh /Ua 

ls2 ! 

1 

IRO 

27 

Is 

2*1221 


■RaluM 4.fM)0 ft. (s. 
sliaa Ituiiun). 


Col. C. T 
lUnuham 

isi 

I ID 

2 :. 

IS 

2ii2‘jn 

n 

1 

Tl.inqiU‘ (S. Shan 
Slates, Ihtiinn) 

1)n. 20, ls<H) 

Col, (’. T. 
ni 114 h.ini. 

17'. ! 

l‘tl 

21. 

17 

tuis.n 

(V) 

Kalhn (rupcr Ihinna). 

Jan. 10, iMiR 

Dr. .1. .Viuh‘r- 
son. 

Isl 



(17) 

00R4 

(’) 

Ponsw, ;J,:500 It (IC.'i'k- 
h\Mi Tlllls, Ynmian). 

Via 11 11 iMis 

D 1 ..I. Viulcr- 
soii. 

Iss 

112 

27 

1(5 


Umarh. Pvothsehild (102t), pp, 223, 231) aeeepied Anderson's 
record of this race from Viinnan. He wrote tliai an Anderson skin of 
** Tarfur flida.sfi\s- '' from Tsitkinv (February IHTb) in the Brilish AIns<uiin 
is OK'i'na '' ( agricola Tiekell). In the Indian Miiseuni then^ are two 
Anderson skins. No, 908'1 (Ponsee, Kakhyen Hills, W. Vnnnaii, April 1 1) 
and No. 9085 T(Katha, Upper Burma, January 19) labell<‘d Tartvr 
ge}(tiitcfi\ tliev are agricola Ti<*kel]. Tlu'se r<‘('ords, and that of Andn'ws 
k Heller (ride Hothsehild, /o/*. cii.) from Ho-niu-slni Bass, \V. Vunnai.. 
A])ril 17, would su^^est the imdusion of 8. W. Yunnan within tlie ran<ie 
of agricola. 

Distrilrationr Ilosident in northeastern India in Bihar, Orissa 
and Benjijal : southern Assam, and Burma soutli to Tenasserim " 
(Peters), 

On the b,Msis of the remarks j^iven above, S. \\\ A^^iinnan may 
included within its range. 

In winter it may straggle as far south-west as Mahabaleshwar, 
Bombay Presidency (Stuart Baker, 1928, p. 241). 

The statements of Whistler (1928, p. 302) and Atuart Baker (loc. cit.) 
that the bird breeds both in tlie Deccan and (Vntral Brovin(*es is. so far 
as I know, not supported by actual records. 

Stuart Baker's (1930, p. 089) statement that Wait has r(M*orded it 
from rVylon is incorre<*tk 


Stireiitopelia decaocto (Erivalciszky), 

nie spe<*ies ranges from Hungary via S. B. Europe, Iran, India and 
Tiirkestaii to (3nna and Japan in the east. Peters (1937, p. 92) admits 

^ Th** only Tnrtlc-l)o\<* which Wait (19^1, p. 29S) iccordh an (imiiTUiy in (Vylon 
Kverfi. (* mecna Syk.) with white under tai^•eovert^. 















M* Fj. Hoonwwu: (Catalogue of Birds. 

three subspecies of which two occur within the Indian litnits {vide also 
Roonwal, 1940. p]). 437-452). Ticehurst (1929, pp. 7-10) has suggested 
that S, decaocio (Frivaldszky) should perhaps retain the older name 
a, risoria (Linnaeus). 

Streptopelia decaocto decaocto (Frivaldszky). 

(The Indian Ring-Dove.) 

rhotia, Jannaeus, Naf. (JOfch (‘(1.) I. p. 165. (India.) 
C^oiwiderod by some aa applying to domestu'atod forms oiily.j 
1858. Columha riftttria l^inn., vaiioty dfatoi'to^ Krividdhzky. A', watjifftr tudo/i 
Tamuhwi Kvkotiiiri III, Pt. 5, p. 185. (Turlxo\\) 

1840. Turtur riaoriuM (part?), Blylb, (Uttal. Birdi* Musi A,shf1. Nm-, Jlnuult 
p. 235. (Part habitat, N. AlVica, rrroK >) 

Strf^ptojKdiu dfcaorlo deraorfo (jjaH). llakor. Ur'd. ///<’/. 

(2nd cd.) V, p. 218. 

1057. Strppfop(Un dpvancio dtcaocio, PoUm*-, ('hrldissf lUrds \] mid III. p. 02. 
1910. Btrcpfopelh drcaorto dfcaocto^ Kooin\ah /»Vr. Ind, Mtfs. Xldl, p. I lo. 


Htreptopelia decaocto devaodo is represented in the collcetiou of the 
Indian Museum by tlie following slans 
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‘This in No. j 13(1 // of Blytli’s (UtM. Itinh Mus. Ani'it. Hor. fiDinnl, iiji. 33.">, ;'"0 
(1849), vbm* i1 ia doscrilw'd as “ Voiiiig. (While racn) ”, umier Tfoiur riaorhoi. M be 
pmniagc of the spcfimeii is outin‘ly 1 have* iiu*lud(d Hiis idrnlification un Blvtli’s 

authority. 

Baker (15)28, ])* 248) included under N. r/. decaodo 
the E. Turkcstiui l)ird8 also ; the latter are really d, doJiczIxar Hiunn 
(sec p. 361). 

















Raoifl^ (if (h( liidhiH Must lint | Voi XIjITI 

The Indian «4pec linens ul <1 dtauxto in the Tridnn Museum s>ive a 
wmg-lenoth of 160 176 min i\eiai»c IbS mrn 

Bist) ihvhon ‘ Resident fioin Huiu»4ii\ ovei soulhoasttin Euiope, 
Asia Minoi Tiiikestan n<»itliein Cliina and la pan south to Palestine, 
Iiacj, Peisia India, Ceylon and wfstein t^hina V pale variety louud 
iindei domestication (Peteis) 


Streptopelia decaocto xanthocyclus (Newman) 


(The Piunusc Rmg-Dove ) 
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tiUepfopeha decaocto lantliociidu^ is lepiesenled in tlie i oiled ion of 
the Indian Museum hy the following skin 
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Streptopelia chinensis (Sc opoli) 

The species extends fioni W Indui (excluding Sind and the Punjab), 
lo China, Foimosa and the Plnlipjmies in the oast anil south to Covlon, 
The Mdlav Peninsula and the Bast Indus Peteis (1957, pp 97, 98) 
admits eight subspecies of which foiii ociui within the Indian limits 


Streptopelia chinensis suratensis ((Jinidm) 

(The Indian Spotted Dove ) 
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Femarls. ~1 liave iiu’hided a few binls from W. Vinmmi uncler 
iignm, as 1 am unable to separate these from the tignm obtained from 
all over Burma. Some autliors refer \V. Yunnan birds to I lie race 
foneMi which, however, is considered by Peters (lh37, p. 98) as doubt- 
fully distinct from tifirhfa. 

Didrihutioii {(yf fignoa * senu sirieto") Baslern l)(Uii»a1, Burma. 
Malay Peninsula, lndo-(dunese <*ounlries, Ihdawan, !>orn(s>, Sunda 
Islands fr<nn Himiatra to Babar. Introduced into t^didies, small is- 
lands in the Flores Bea, an<l the Moluccas’”' (Pet(M*s). 


Streptopelia chinemis ceylonensis (Ihdcdienbacdi). 

(The Ceylonese Spotted or .Vsh Dove.) 

18ol.7^y>0/r cvuloin Km‘lu‘nbai h, Vofht. Tauhon, pi. UaH. 

3373, 3374. (Ceylon.) 

1928. Rr( })iopi>lia chlnPUHU Slimit IJaktM*, Fttiin. lint, Ind,^ Hints 

(2n<l V, j). 245. 

1937 . Strvptopelia rhiurnain n i/lont INUrrs, CAf r/k*-//,s/ Hints Worltt III, 
]>. 97 . 


Strepfopclin cltineHttis regloncnsis is represented in the (‘ollecdioii of 
the Indian Museum hy the following skins : 
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DistrUmtmL — Ceylon ’’ (Peters). 
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M. L. Roonwal: (^af(flofjHe of Binis. 

Streptopelia senegalensis (Linnuein). 

The species ranges over the wliole of Africa ; fiirtlier east it occurs 
in Arabia, Palestine, Syria. Asia Minor, and thence to Iran, Afghanistan, 
Eussian Turkestan and practically the whole of India (excluding the 
extreme eastern ])ortion of the mainland, and also excluding Enrma and 
Ceylon). Peters (ItKJT, p]). 98-100) admits nine subspecies of whicdi 
only one. (vmhaff(n}Vi< two, cambajit^ihsiti and (^rnuthhi, according to some 
— oc(MH‘S wilhhi tlie Indian limits. 

The trivial nain(‘ (*alls for some comment. The African races go under 
the name “ Laughing Doves”. Since the type-h)cality of the species 
is in Africa, it is desirable tiuit all races should follow a trivial nomencla- 
ture identical to that. <»f the African ra<*es. In Indian ornithological 
literature, however, this tlove is called the “ Little llrown Dove which, 
for the above reason should be changed to '' Laughing Dove ”, 


Streptopelia senegalensis cambayensis ((Lnelin). 

(The Indian Laughing Dove or Indian Little Brown Dove.) 

17S9. (Uilumha (tiurlin, Sut. I, p. 77*.>. (“ (*«nntMya 

/.f., (iulf <)t'(’aml)ji;k , W. const of India). 
lS4t). Tfuiin HuytU (pail), Ulvth, (Uttni. M ifs, Asiat, >Soc, Jjvut/aL 

p. ->:i7. No. I ISS. 

n)2S, Sft( yfopt lia f*ni((jalt t'anihayt Hsis and N. .s. intinntn (pait), Stuart 
IJakiM’, AV/io/. fhil, fnd,, Hitth (2nd. cd.) V, pp, 2U>, 217. 

1027. Shtploytlnf ,\ninyil( ranibayuists, Pcicis. ('Ihfklisf llUds \\ orli! ill, 

p. 00. 


i^treptopoHa nnhyalrpsin r(tmh(fji(*ttsis is reprts^ented in the colh^c- 
lion of the Indian Miistumi hy th<‘ following skins: 
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liecorda of the India)) MuHeum. 

Itonark-s- The two Baluoliistan skins. Nos. and 99:M, are in- 
<listinf^ui.s]ial)]e from the rest, and are camhvjensh, not ernmnni. 

Difitributio)),-'^ Eastern Persia, Bahicliistan and the ^roatcM* part of 
India ” (Peters). 


(jionus Oenopopelia Blanford. 

Oenopopelia tranquebarica (Henman). 

This, the only H])e(*ies of the «enus, ranges over the whole* of S. K. 
Asia, e.//., from E. Afghanistan (Meinertxhagcn, 19.‘W, p. 710) and Sind 
in the west, through the whole of Inelia anel (^eylon, ria N. K. Til)el, 
Yunnan, Burma and the Andaman Islands to Siam (not Ihei Malay 
Peninsula), Indo-Ohina, the whole of (Miina (straggling ii|> to Ja])an) 
to the northern Phillippines, Hainan and Fe>rmosa ; one*o also fonnel on 
the e*oast e>r British Is^ Borneo (Hartert & vSteinbae*h(*r, 19:^<>, p. tbO). 
Peters (19117. p. 97) adnuits three subspoeiess all of whiedi oceur within the 
Indian limits. 

Oenopopelia tranquebarica tranquebarica (Herman), 

(The Indian Red Turtle-Dove.) 

1804, IratHiUfhufivH, IWrnmxu Ohf^, Zool.^u. 200. (" Tramiuelmriu 

India.) 

1810. 'rurtur /luitiilift {\H\ri), Blylli, (^atfft, fUrrU 4/w.n. Ashtf, /Vor, p. 2S<>, 

No. u;w. 

102S. (h noj^opelUt truHqiffbarira Iramfuvhtomu vXUiart Uake^r, t'uuH, HrU. 
[nd, Bird^i (2ud cd.) V, p. 2r)e). 

iaa7, Sfrpploptdia tranqnvharku tranquvharlvu, P(»U*rK, VhvrhAM lihdfi World 
iri,p. 07. 


OfHopojyelia imnijueharica tranqachanea is repressemted in the (iollec- 
lion of the luelian Museum hy the fedlowing skins ; 
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Dinsfribiifion,--^ India from Sind and the. Punjab east to wcsterji 
Nepal, Bihar and Bengal ” (Peters)A 


‘ Layard (1854, j). (10) oucc rc<'ottled a biiudl colony of “ Turhir huniUib ” brooding 
in tiho Jaffna iVnittsula in Ceylon. TUib is the sole ivconl from (Vyhui. fcjtuart 
Baker (1028, p. 250), Wait (1031, p. 208) and Phillips (1011, pp. 2(i7, 211) refer 
iiayard’K Ceylon record to 0, L fratujucbarica aixd not to O, t humith, but 1 eauuoi bay 
how far they are right in doing ho. 
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For the following reasons, the western limit given above needs 
extension. \Yhistler (1028, ]>. 808) stated that it occurs in the North- 
Wc.st Frontier ProviiU'e. Ijater, Whilstlor (1030, p. 271) recorded 
typical tmaqaehanva as a summer visitor in the liawalpindi District 
(extreme N. W. Punjab). Meinerizliageii (1038, p. 710) observed this 
(love (subspo(‘ies not givim, but presumably S', t. franqueharira) at Jalala- 
bad in K. Afghanistan on May 31st. The lange should, tluwfoiHs be 
extended as far \V(^st as Jalalabad. 


Oenopopelia tiranquebarica murmensis Tlariert. 

(The 8ikkim Hod Turtle-Dove.) 

OnutiiofHlia tiaiunu^htnU'a murnunaU^ llarloH, Vot/tl paldarL'I. Fauna 
II. [). I ina. (IO.ist<M*n l}inui].i> .IS, X(‘|).il .uni Sikkim ) 
ia28. <J( nopojnlia ttanqu('fiai na ;///// w/o/s/.s, Sliiarf Faun, iitil. 

Hinh (lincl od.i V, p. 'ITrl. 

lain. Sin plo}ulin IniutiUthataa mania usifs. lVh‘is. ('turh-lisl />/n/s Woiltl III, 
p. 07. 


OeuopopcUa Imaqaehanea oninmisls is represented in the. (‘olleetiou 
of the Indian Museum liy I he following skins : 
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Diatt'ihaHoHr ‘'Eastern Ne])al, Sikkim, and Assam north (yf the 
Brahmapootra (Peters). 

The two Indian Museum skins from the Jalpaiguri Distrud (N. Bengal) 
would appear (o be nearer lo niuraieiisis than iotraaqarhari'ui, hut I have 
no typical t))artaeHsi,s to compare with. 


Oenopopelia tranquebarica humilis (Teminiiick), 

(The Burmese Hed Turtle-Dove.) 

1824. (^ohmba humiUa., Tommin(‘k, PL ('olor d'^Oiseau.f^ live. 44, p, 2H7 and 
]»1. 2.74) (bni not pi. 2r>8), (Bengal, India ; and I^nzon lUiilippinoH.) 
Although labelled as the speeimeii figtired in pi. 254) is really 
1840. TuiUa humllh (pari), Blyth, CaUil. Hirdf^ Mus. AnUiL For. titmmL 7 ) •k'lB 
No. 1482. * 

14)28. Oeaopopelhi Imnquvhanca humUia, Stuart Baker, Fmiu. Urit. lad., Pinh 
(2nd ed.) V. ]). 251. 

14)27. Stteptojudla traai/ufhanva humUh., B(‘ters, PbfukAIaf liinh World III 

.V m ‘o 
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Oniopoptlia tnoifpidmnva Inmilis is re])ros(Mito(l in tlio <*t)llt‘c*ti<>n of 
llie Indian Musciini hv the following* skins: — 
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1 Oil ihc* lalml this spcciinon bearh ilu* Indian Muhcinn Hi'i'iHttM’i'd No. and 

the fnUowinp; additional partinilars : “ 7’wr/wr /iwiaiV/a, vS. S,\lh(‘t’\ in tho 

I. M. Binl llogislor Mo. IV of the JCoolof'ical Survoy of India {Indian Musruin), lh(‘ l»inl 
lihted against the abo\e mini her ia the Holler hhuifstomuH V' S. S,\lhi‘t, Ihir- 

ehaHwl ((’. H. Antram)”, and, (‘orreapondimr to this, th(*r(‘ is in the Indian Museum 
oollection a hpt‘eimcn oP hJ. ntlvniaViH bearini? n similar label anci number, 'fhe data 
given on the label of the Uo\ c have, therefore* to h(‘ rejeeted, and tlH‘ Dove has b(‘eii 
given anew Ilcg. No., 26,137 . 

Distribution . — Greater part of woutheastem Asia from nortlK'astern 
Tibet and northern China, south to Assam, Bunmi. AncUunaii Islands, 
Siam, Indochina and the northern Philippines. Mij*nitory in the 
northern part, of its range, locally resident in the southern ])arl ” (Peters). 


Hubfaniily Mj omin vuua ,t a. 

Genus Macropygia Swainson. 

Macropygia unchall (Wagler). 

The species ranges from Kashmir in the west and along the Himalayas 
to the hills of Burma extending to N. Siam, French Indo-China, S. K. 
China and the Island of Hainan. South it extends via the Malay Penin- 
sula to Sunxatra, Java and Lombok. Peters (l‘)37, pp. 75, 76) admits 
three subspecies of which one, tusaiia, occurs ivithin the Indian limits. 
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Macropygia unchall tusalia 

(TIk* Bar-inilod (Sickoo-Dovo.) 

Cnhunhtf lltMli^son ” A'-ial. So( Unufal \ll, 

IM. 2, }>. Imo, N. 

IS UK Mtu'iopimxt l< pfiKinmuHHa, Rlvth, (*atnl. Ihols .l/«s. AhiuL Sot. I*nu(/af, 
|). 2i“), N(i. \i'2i 

I5)2S. Monopi/fiof Hudhtll iNsalnt, Siiiail llaki*!*. Faun. Hnl, hhL, linds (2n(l. 

n] ) \\ }) 2r»:j. 

M'U iitpipjHt ((Hthifll In^uhit, ('hukAid Hods Wotld 111 , p. 7 . 7 . 

^htct'opfjHia nnrha^l instflia is rojmssoiited in tin' colloclion of iho 
Indian Musonni by tlin fnllowin^ skins : 
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liruiarh. No. :2lill)r) (l)arj('olin<») was listoil by !>lylh (ISlb, p, 

No. M21 />) as Mavpopjiifia IrplofimnuHiva T(nnnnn<‘b. 

DistrihufioH, Tli(‘ llinialayas IVoni Kaslnnir and (kiriiwal <*asj lo 
Assam and p(‘rliaps to woslern Hz(M*lman, soulb in llio hills lo Ibinn.i 
and tlu* Shan Statos (IVb'rs), 

De Sclniiu'iiseo (IbM, p, 27l>) rm'iitly serun'd in January immainro 
Ibinalos, siij>oostinj 4 brmlin^, at (*hion<» Dao ( l,r>tKMb(‘( ) in N. W. Siam ; 
he (bund the hir<! there ‘"not unconnnon 

Macropygia niftpennis i i ly t Ii , 

(The Nicobar (hickoo-Dove^^.) 

ISK). Murn>pip/i(t ntjip*oohin, IU\th, Aftlat, For. Hmt/af XV, p. :M\, 

(Southern Ni(‘olmi*s.) 

IHH). .\fanaptpfia rufi ponton^ BKth, (UtUd. Hird'i Muff, Afdut, Hnn/nt^ 
|). 2IU, No. 1122. 


1 Stuart Baker (I02S, p. 253) wronj^ly givt»H the lirHt rofenaa-e as; 
tumlift Hod^^K., J. A, S. B., XIV, p. H09 (1H43) (Nep^O*” whole roferonee is wron^r, 
oven apart from t he cpiostion of priority -\ olume, |)ag<*, year and author a re all eonfus(*d , 
ajid the above reference does not exist. 

Stuart Baker ( 1930, j). 442) is again wrong in giving Hlytli’s r<‘ferenee. He wnnigly 
gives Macropygia as a MibgeiiUH of Folumba. Ulyili'wvoto : Coluwbn {Macropygia ^ 
Swainson) [tuwlia^ HodgHon.|”, no tloubi moaning that his <*ohimba tusalia would be 
referable to genus Macropygia Swainson. The date is (dearly 1843, not "‘1843-11” 
as given by Stuart Bakci’, 

3 This name is preferable lo ‘"The Andaman (*uekoo-l)ove ” employed by Stuart 
Baker (1928, p. 255) for, tin* typo-loeality is the Nicohars, not tho Andamans.* 
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Recouh oj th(* ludian "Museum, [ Vol, XLITI, 

1028. Maoopyqift tujipf>ttns, Sln.n1 15ak(i, Famt lint Imt , finUs (.‘ml < <l ) 
V, p 2r>-». 

1937. Mm }(yp\f(pa mfipanus. CJk< I -hst Hinh H o/W 111, j) SO 


Mncropijqia tujipennk is represented in the collection of the Indian 
irn&eum by the followino skins . 
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1(1 

«svh- 

t\|K) 

i ^ ) 

K 

! 

(IsOi) 

< i|»l 1 < ui'> 

A K« \ 1 
UiOh { \.s) It 

Soi U(ii.,,ih 

1 7 


2s 

(10) 

•loos 

'1) 

' Utduutiis 

1 

(O 

1. 

|s| 

h ► 

2t . 


1000 

! Cl 

kiul mians 

^0 

Ot (,. 1 
l>i)ltson 

101 

( Iss^ 

*7 

i(» 

1010 

^ ;> 

\ii<laOuuis 

(0 

10 (. 1 
Dultsoti 

to » 

J\h 

»■ 


(Oil 

1 

« 0 

Vtlil.ltIMII** 

(0 

1)1 (.. 1 

1 )oi>M>ll 

too 

IT » 

* » 

l(» 


Uewiuhs. Kach of Iho Ihieo skins. Nos 2()I9I, 21)11)2 and 2<)IH‘>, 
bears the label Type No. 1 122 MtutopqqHi tufipeuinn lUvtli, J. //, (\ 
Nicobars, Ctipl. Lewis and Kev. J. Barbe, 1S4(), A. S. B.’\ Obviously 
they are the three specnnens listed by Blytli (I8B) p. 231, No. 1122, 
A, B, C) as Mut/opqqia mifipeuuis (specnnens troui Nicobar Islands, 
presented liy Cupt, Lewis & Rev. J. Barbe, 184^)) Presumably uIm) 
Blyth gave his original description of the species (18l(). pp. 371 372) 
from one of these three specimens. They may, therefoie, be reganh^i 
as Syntyjie^. Among those No. 2()191 is the best ])rcserv<»d. and I, 
tlierefore, select it as the Loctotype. 

In Nos. 4009 and 1-01 1 the tad is nnukodly shortci than the \\in<>^ 
the specimens look normal m other iespe(*ts. 

1 cannot find any <lifferonce between birds ftom the Vndamans ami 
the Nicobars. 

Dktnhutiou- " Amlaman and Nicobar Islands" (Peters). 

Family (^labavisidaf!. 

Miibfainily (iIfopjjlls if, 

( 4 enus Geopelia Swaineon. 

Geopefia striata (Linnaeus). 

The species extends from southern Tenassermi in Burma, through tlu^ 
Malay Peninsula and the East Indies to the wdiole ol* Australia. Petej-s 
(1937, pp. 100, 101) admits five subspecies of which sftiafa alone is fouml 
witiiin the Indian limits. 
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Geopelia striata striata (LinnaeuB). 

(The Barred Ground-Dove.) 

1766. Golumba stnata^ Tinnacus, Syst. Naf (1 2th ed.) J, p. 282. ('‘India 
orimtalV ' ; restricted to Malacca by Ohascn, 1935, and to Java by 
Peterg, 1937.1 

1849. Qeopdia stnata, Blyth, Oatah Bird^ Mus, Asiat, Boc, Bengal, p. 23b, 
No. 1428. 

1928. Geopelia striata shiafa, Sluari Baker, Faun, Brit, Ind„ (2nd ed,) 
V, p. 208. 

1937. Geopelia f^tuata f^tn'ala, Pclois, Chuldi^t Bhde Woild TJX, p. 100. 

Geopelia striata striata is represented in the collecldon of the Indian 
Maseum bv the following skins : 


Ret? 

Xo 

Sex 


nat( 

(.oIUi toi 

01 Donoi 

lllUlN (itttti ) 

W 

II. 

ri 

( 

am 

(0 

WellosUv Ciov. 

ls7o 


os 

li i 

20 

1 i 



(R1alll^ Pfnin ) 







2l»j(>l 

? 

N’oim Koli (Ohiiln, 

Jui { lOls 

It lilies Mu*. 

KMl 

1(1) 

!') 

1 1 



Sraui) 


Sniff IJMIK 





2 loot 

(Jm.) 

BkmI 111 .iMan al 


Majoi \ 







( all 111 la 


vieixK 






Vistrihttio)), '‘Southern Tenahsorhn southwai'd over the Malay 
Peninsula ; Lii;!()n and occasionally other islaials in the Vhilipjiines ; 
Borneo Suniatia, Java and Lessor Hunda Islands to L<)inl)olc. Intro- 
duced into Madafiasoar and other islands in the western Indian Gcean ; 
St. Helena; Hawaiian Islands; its presence in southern (Vlel)es and 
Vnibonia is believed to bo due to introdncli<ni also ” ^Peters). 


Subfamily 

Genus Chalcophaps Gould. 

Chalcophaps indica (Linnaeus). 

The species ranges from India via Malaya, 8. China and the Kast 
Indies to Australia. Peters (1937, pp. 114, 115) acce|)ts ten subspecies 

of which three, nultea, inarma and rohiBsoni, occur within the Indian 
limits. 


Chalcophaps indica indica (Lirmaeus), 

(The Indian Emerald or Bron^se-wiuged Dove.) 

ms, Oolmnba indica, Liimoous, Byst, Nat, (10th od.) X, p. 164. (“ India 
* reBtrioied to Calruita by Stuart Baker, 1928, p. 21C.) 
1849. Ckalcf^)hap8 irtdicus (pari), Blyth, (*a1a7. BiuU Mm, Asial, Boc, BenuaL 
j). 237, No. 1440. 

1928. Chalcophaps wdim indica (part), Hluart Baker, Faun, But. fnd,. Birds 
(2n<U‘d.) V, P.210. 

1937 . Chalcophafs indica indica, Potera, Chcch4Ifi1 lihds Woild 111, p. 114, 
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Chalcophapn iiidivo imlim is rt'prosenUMl in ilio cnllppiion of t.ho 
Indian Museum by the following skins 


Kes. 

No. 

Sex. 


Dale. 

Colleetiu 

Measurements (mm.). 

nr Donoi, 

NV. 

Tl. 

Tr. 

( . 

ir.,v2u 

irS) 

Alal.inu (Malay 

IVulii.). 

(‘0 

Beius.il Meo' 
nonil( Mu^. 

1 10 

CHI) 

2") 

1.1 

l.UliS 

(?) 

Malacca (Malay 

IVulii.) 

cn 

Bengal Keo- 
noinic Mils. 

112 

9:> 

27 

1.1 

4077 

* 

u 

\Vok"'lt‘V Province 
(Malay IVnlii.). 

1870 

\sl,»l. Soe. 
Bengal. 
(IMirchasetl.) 

1 l.’i 

97 

2(1 

17 

4074 

? 

\N clcMlev Province 
(Malay Penin.). 

r) 

A^lai . So(“. 

Bengal. 

(Pm chased.) 

i»i 

‘Id 

2.5 

15 


3 

Pilai (Meraiii, S, 
liumia). 

Mar. 4, 18h2 

Dr 

Anderson. 

DU 

(81) 

27 

10*0 

12920 

3 

Pilal (McTimi, S. 
Bnrnia), 

Mar. Ihh2 

Di..). 

Anderson, 

147 

(10.")) 

28 

15 

0088 

? 

Katlia (Upper Burma). 

Jan. 19, 18()8 

Dr. J. 
Anderson. 

117 

(98) 

27 

10 

0070 

(,Tnv. 

<J) 

Caehar (Ab^iam). 

cn 

*‘Mus Coll." 

[Dir> 

87 

20 

H)J 

407S 

^ 1 
3 

Diirjeelini? (N. Bengal). 

Apr. 3. IhlU) 

Mr. Muller. 

U4 

O.") 

20 

10 

26(17:> 

3 

BanaKhal (Nadia Dih- 
trlet, Bengal). 

Aug. 20, 1927 

Mr. V. Hahim. 

ur> 

104 

20 

17 

4071 

? 

Bengal. . . 

(V) 

(?) 

DIP 

95 

2.’)*r) 

1(1 

1S119 

i 

0 

Mie%aroy Hills, (Salem 
J)lhiilet, Madras 

Presidency). 

May HI, IH»9 

W. Dab. 

ill 

9.") 

2.1 

to 

nm 

(?) 

Tulaj’al ('rravaiicoTc). 

.huu 1892 

'rrhaudruin 

Mm. 

U(l 

99 

20 

17 

4075 

(?) 

Travauctms 

(V) 

Aslat. Ki«'„ 
B(>ugal. 
(I»urclmsed.) 

DIH 

91 

2.1 

(17) 


Remarks. — No. 23939 is labelled as a ‘ ” by the collector, but lias 
the plumage of a Stuart Baker (1928, p. 216) gives the wing-length 
as 146-161 mm. In the Indian Museum collection, some birds have 
very much shorter wings, thus : No. 4071, 9 . Bengal, 139 mm. ; No. 
12919, (J, PUai (Mergui), 134 mm, ; No. 4074, $, Welesley Province 
(Malay Penin.), 131 mm. 

Distribulion. — “ Kashmir, Bengal, Assam, Tonkiid, Hainan and the 
Riu Kiu Islands south over India, Burma. Malay Peninsula, Indochina, 
the Philippines, Borneo and Celebes to the Groat Suuda Islands, and the 
Lesser Siinda chain to Alor and Sumba : Moluccas and extreme western 
Papuan Islands (Gebe and Koffiao) ” (Peters). 

The following remarks are necessary with regard to the Indian 
range :—Ticebur8t (1930, p. 477) has pointed out that the record of 
its occurrence in Kashmir seems to be incorrect. On the western coast 
it extends from Travancore to the Salsette Island near Bombay. On 
the eastern side it is said to occur from Bihar and Orissa, south to the 
Nelliampathy and the Shevaroy hills, and is fairly common all over 
Peninsular India. 

^ ** Rocorded from Yimnan and western Hze<*huan by David j it ban not been taken 
in those provinces by collectorH in the prcHcnt century ” (PeterH). 
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Chalcophaps indica maxima Hartert. 

(The Andaman Emerald or Bronze-winged Dove.) 

1928. (^halcopJuips indica indica (part), Stuart Baker, Faun. Brit. Ind.. BinU 
(2nd ed.) V, p. 217). 

1931. GhalcopJuips indica tnaxima, Hartert, Oni. Momhb. XXXIX, p. H7>. 
(Qolapabung, S. AndamanH.) 

1937. Chalcophaps indica maxima. Peters, Check-list Birds World 111, p. 114. 


Chalcophaps indica maxima is represented in the collection of the 
Indian Museum by the following skins : — 



Sex 

r^ocality. 

Date. 

Collector 

Measurements (mm.). 

No. 

or Donor 

W. 

Tl. 

Tr. 

C. 

4072 

(Juv. 

?)<? 

Aud tiuaub. 

l’) 

Dr. 0. E. 
Dobson. 

[168 

(lOO) 

31 

10] 

4078 

(Juv.) 

AiKlatnauh. 

(V) 

Dr. a. E. 
Dobson. 

[143 

86 

SO 

18] 


RemaThs.--^o. 4072 is labelled as a ” by the collector, but has 
the plumage of a juvenile (J— the male plumage is quite clear on the 
head, mantle and breast, but the white patch on the wing is not yet 
W’ell developed. 

Distnhutio^i . — Andaman Islands ’’ (Peters). 

Chalcophaps indica robinsoni Suart Baker. 

(The Ceylon Emerald or Bronze- winged Dove.) 

1928. (^halcophnps indica rohinsonit Stuart Hak{‘r, BulL Br, Orn. i^luh XIjV'UI, 
p. 58. ((S>fawnil{‘ Mhtato, (Vylon.) 

1928. Chalcophaps indica robinsoni. Stunri Bakor, Faun. Bril. Ind., Birds 
(2nd cd.) V, p. 217. 

1937. (^halcophaps indica tohinsoni. IVt(‘rs, (lack-fist Birds World III, }>. 111. 


Chalcophaps indica robinsoni is represented in the collection of the 
Indian Museum by the following skins: — 


Kcf;. 

No. 

Hex. 

liOenllty. 

Date, 

('olle<*tor 

Mensimunents (inin.). 

or Donor. 

W. 

Tl. 

Tr. 

r. 

2«r>r)8 

(j 

Uiaara (or Hnfurn) 
(South l»rovlnce, 

(Vylon) I Zone]. 

May 20, !»32 

Coloiuho Mus., 
(Vyloii. 

137 

(00) 

I 

ir> 

a<‘)532 

9 

rduwiiua (South Fro- 
(Vylon) [Wet 

Zone]. 

huv. 21, I0(« 

(Vlomho Muh„ 
(Vylon. 

137 

87 

1 

i(t 


Distribution.--^'' Ceylon ” (Peters), 


Stibfamily CAJUBNAmNAE. 

Genus Caloenas G. R. Gray. 

Caloenas nicoharica (Linnaeus), 

This, the only species of the genus, occurs in the greater part of the 
Indo-Australian region from the Nipobars and the Mergui Archipelago 

12 
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eastward to .the Solomon Ishiiuls. Peters (1937, p. 139) admits two 
subspecies ; of these, only nicobarica occiu's within the Indian limits. 


Caloenas nicobarica nicobarica (Linnaeus). 

(The Nicobar Pigeon.) 

|7.')8. Cohmha n(co/>anraf Linnaenfl, *%/#/. Nat. (lOtli (‘<1.) I, p. HU. (Ni<'olmr 
Tulands.) 

1840. Oaloniafi lihohfnica, Blyth. (*ata1. fiirds Muft. Asin(. Sw, Jicnyal, p. 238, 
No. 1444. ' 

1028. Calocnm nhohanca nicoharha, Slunrt I5.\k(‘r, Fatnt. HrU, Ind., Jiirda 
(2iid (‘cl.) V. p. 213. 

1037. ValoetutH tmobnriea nicohiukiu IVlors, Hlrdn WoiUl 111, p. 130. 


Oaloenas nicobarica nicobarica is represented in the collection of the 
Indian Museum by the following skins : - 


Uej?. 

Sox. 

Locality. 

Date. 

Ct)lloctt»i* 

Moasurenionts (uim.). 

iNTo. 

or Donor. 

W. 

'PI. 

'Pr. 

C. 

r)04l 

A 

U 

Nicobar^. 

Oct. 7* ls70 

W. Uutlcdgc. 

2.->l 

Kl'l 

1.5 

25 

(iSTfi 

(?) 

■NicolHU’s. 

.Inly 1871 

11, D. CooptM*. 

22.) 

(07) 

IS 

25 

nuio 

9 

JSicolmis. 

Sept. 22, 1S7I 

laulj Mayo. 

2)5 

o:i 

47 

2.J 

no 42 



!«Vb 27, 1871 

VV. But ledge. 

217 

01 

18 

20 

20473 

(jrnv.) 

Nicobar*. 

IhlO 

(’apt. Lewis. 

1210 

. 

II 

221 

4004 

Y 

Aiulntnaii*.. 

.hilv 2, 1807 

(Purebn leil.) 

211 

01 

to 

‘HI 

18040 

V 

(Juv.) 

A ti(1a.tn«xns. 

(?) 

0. II. Booley. 

1210 


l.» 

:iil 

1 toot 

(V) 

(|ronc»ry Is. (M(*rmii 
Aroblnolago, 

S. Btinun). 

(') 

Dr. (1. M. 

(4 lies. 

255 

on 

10 

‘2.1 

1 i(*i)n 

CO 

<4ion<iry !•., (NFornui 
Arcblpolano, S. 

Burma). 

(’) 

Dr. (4. M, 
(4iles. 

215 

70 

no 

22 

23I5U 

c? 

(Pnreba*.!'^ at Calcutta.) 

(?) 

Mr. K. Kbm. 

100 

77 

U) 

2-1 

2ri07.'> 

(Mount- 

edin 

nailery.) 

o 

(?) 

N’o\. 27, 1020 

Zool, (4iip(lens, 
Caleutta. 

252 

00 

(13) 



Remarh. — ^No. 26473 was listed by Blyth (J849. p. 238, No. 1444 C) 
as ‘‘yoimg (black-tailed....)”. Blyt.h* (1846, p, 371), Robinson & 
Ohasen (1936, p. 65), and otliors have statiod that young birds have a 
greenish-blac.k tail, instead of white as in adiilt^^. In the Indian Museum 
collection Nos. 26173 and 18346 have greenish-ljlack tails, a.nd p-re, 
therefore, young forms— in all others the re(‘tri( 5 es are while, 

Di^trilmtion, Tho greater part of the Tndo-Australian region 
Irom the Nicobars and the Mergui Archipelago eastward over the Simcla 
Islands, Pliilippines, Celebe>s, Moluccas, Pa})uan Islands, New Guinea, 
Admiralty Islands, D’Entrecasteaux Archipelago; Trobriand Islands, 
and Louiftiades, to the Solomon Islands. Wherever found o(‘curs only 
on the small islands and on the islets otf the larger land masstvH. Mi- 
grates between various groups of islands” (PeUu‘s), 
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(6) Extma-Indian Species. 

The following extra-Indian species and subspecies arc listed in the 
prc'sent Catalogue : — 


Truro JMiDAi!:. 

TliERONlNAli, 

Dendrophassa OJou. 

1), oUtx (Teinni.), p. 360. 

Vinago Cu\, 

[\ wmim ((Jmol.), p. 350. 

r. australis (Linn.) (flubsp. ?), p. 350. 

Treron Vieil. 

7’. cnrvirosira naska JSchl., p, 350. 

PtijjInopjna is, 

Ptilinopus Swain. 
jmdni (Graol.), p. 360. 

P, peronm perousii Pcalc, p. 350. 

P, ponapenHis (Kiiihcli) (hubsp. V), p. 351. 
P. sapu'hus saperhuH (Tcimu.), p. 351. 

P. hellus (HvhiU), ]). 351. 

P, solonivu’^is sprrin)>us (Schl.), p. 351. 
mvlauos^pUn ?melamuclnn (»S*ilva<l.), 
p. .361. 

/^ pct'toralis (\Vx\,\;!^,) (buhsp. ?), p. 3.51, 
ynelvMiam (Solil.), p. 361. 

Megaloprepia lVi<*houb. 

M. inagnijica puslla (Lefla.), p. 351. 

Dum^LiNJiis, 

Muscadivora Selil. 

M. amva (Liuu.) (aubsp. ?), p. 351. 

M. aema (Liim.) (aubsp. ?), p. .361. 

M. perepicUlata (Toinm.) (subsj). ?), p. 363. 

Hemiphaga Bonap. 

H, wmtescelntuliae (Qinel.) (subsp, ?), 
p. 362. 

OOLtrMBlDAS. 

OoiUAiBlNJE, 

Columba hinn. 

G. livia livia Gmel., p. 352. 

(7. oe;ww lann., p. 362. 

0. omaa yarhandmsie Butur., i>. 353. 

0, dibitorquea lUlpp., p. 353. 


O, pal aw bus pa lumbar hiiin., p. 363. 
(\'yui}ica (lilloiii (Bonai>.), p. 363. 

C\ u orf old nt SI s Lath.y p. 363. 

Streptopelia l^onap. 

S. oriental (\ Ml.) {huhhp. V), p. 353. 
iS'. luyeati layais (l»u])p.). p. 363. 

S. (Itcaodo btoliczkfu flumo, p. 354. 

>S*. roMoyrisLU a}ahica (NtMim.), p. 354. 

S, scnulorqaala sctnilorqnala (Uiipp.), 
p. 36^. 

S. ckinensk chimnds (Sc*op.), p. .364. 

S. aoieyalcnsis stauyalenda (Liiiii.), i). 351. 

MaCHOP VGUNAIS 

Macropygia Swain. 

M. riijiccps malayana Olias. & Kl., p. 364. 
M. rujiceps (Toima.) (subap. V), p. 354. 
ill. phadaihdUt phadanclla (Tonjm.), p. 364. 

(’nVRAVISlDAW, 

(lNOPISLh\All 

Geopelia Suaiu. 

(Ldriafa (Tiuiim.), 355. 

0. striata pineida Gould, p. 355. 

(L striata tmiapiUla (lould, p. 355. 

PlIAJIlNAlS, 

Oena Swain. 

O. captnwis capetms (Linn.), p. 355. 

Tiurtur Bodd. 

T. abi/si>inkus abyssinious (Sharpe), p. :i6r)- 

Chalcophaps Gould. 

C, indica vhryaocMora (Wogl.), p. 365, 

Phaps Solby. 

P. clmkoptem chatcoptera (Lath.), p. 366. 
P. chakopkra (Lath.) (sabRp« ?), p. 366. 
P. deynns neglecia Math., p. 366. 

Ocyphaps Gray. 

O. lopJhoka (Tamm,.), p. 366. 

Geophaps Gray. 

G, acripta (Tomm.) (subsp. ?), p, 366. 

Geothygoninae. 

Lencosarda Gould. 

L, mdamUuoa (Lath,), p. 366. 
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Records of the Indian Mitseuin. 

Family Tberonidae. 

Subfamily Tbbsonisae. 

Genus Dendrophassa Gloget. 

Dendrophassa olax (Temminck). 

(Tho Little Green Pigeon.) 

Five skins — three from the Wellesley Province and Malacca in the 
Malay Peninsula, and two from Sarawak, Borneo. 

Genus Vinago Cuvier. 

Vinago waalia (Gmelin)^. 

(Bruce’s Fruit or Green Pigeon.) 

Five skins from various places in Eritrea. Collected by Mr. W. T 
Blanford in 1868 and listed by Mm (1870, p. 418) us Treron ahtjsdnica. 

Vinago australis (Linnaeus) (subsp. ?). 

One skin from Madagascar. 

Genus Treron Vicillot. 

Treron curvirostra nasica Bchlegel. 

(The Borneo Lesser Tliick-billod Green Pigeon.) 

Three skins from Sarawak, Borneo. 

Subfamily Ptilinopinajs. 

Genus Ptilinopus Swainson. 

PtiEnopos jambu (Gmelin). 

(The Pink-headed Fruit Dove.) 

Thi^en skms — six from the Malay Peninsula, one from Banguara 
in Peninsular Siam (July 8, 1926), and six from unknown localities. 

Peters (1937, p. 38) does not inclufle Siam in its range. Besides 
other records, there is the above skin from Peninsular Siam in the 
Indian Museum. 


Ptilinopus perousii perousii Peale. 

Two skins. Nos. 26479 and 26480, from Samoa (Navigator) Islands, 
S. Pacific ; they are Nos. 1397.4 and B respectively of Blyth (1849, 
p. 231). Blyth regarded 4 as adult and B as young ; actually both ate 
adults— 4 is $ and B ,J. e> > / 

authorship o£ tho speoios to if. A. A. Moyor 1703, 


1911.J M. L. IlooNWAL : Catalogue of Birdb, 

Ptilinopus ponapensis (Finsch) (siibsp. ?)• 

One skin, No. 26478, from Ladroue (Marianne) Islands, S. Pacific. 
It was listed by Bl 3 rtli (1849, p. 231, No. 1396 A) wlio wronj^ly identified 
it as P. 'purpuralus Tenuninck. 

Ptilinopus superbus superbus (Teniminck). 

(The Purple-crow ued Fruit Dove.) 

Three skins from Now Soutli Wales, Australia. 

Ptilinopus bellus (Sclater). 

One from Hatam, Arfak, Dutch New Guinea. 

Ptilinopus solomensis spedosus (Kcblegcl). 

OnCeJ from Kondo, Musauri or Mvsori Is., Geelvink Bay, Now Guinea . 

Ptilinopus melanospila ?melanauchen (Kulvaduri). 

One from Java. 

Ptilinopus pectoralis (Waller) (sul)sp. i). 

One $ from Ambcrbakcn, Dutch New' Guinea. 

Ptilinopus geelvinldana (Scliloi;(‘l). 

One cj from Pulo-Manin Is., Geelvink Bay. New Guinea. 

Genus M^aloprepia Bcichenbacli. 

Megaloprepia magnifica puella (Lesson). 

One ^ from Amberbaken, Now Guinea. 

Subfamily DVCULINAM. 

Oemts Muscadivora Sehlef>eL 

Muscadivora aenea (Linnaeus) (subsp. (). 

No. 23811 from an unknown locality. Wing 213, tail 163, tarsus 34, 
culmen 26 mm. In its wing-length and certain other charact-ers it 
resembles M, a. pudlla, but differs in the virtual absence of the vinous 
colour on the abdomen and the forebody. The under tail-coverts arc 
chestnut. 


Muscadivora aenea (Linnaeus) (subsp. %). 

No. 26471 from an unknown locality. Donor ; “ Batavian Society ”, 
1846. Wing 219, tail 146, tarsus 27, culmen 23 mm. 

The skin closely resembles M. a. syhatica except that the grey of the 
forebody and venter is rather darker and with hardly any vinaceous ; 
the wing-length is also slightly shorter. 
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livcordb of (he Indian Mubcam, 

It was listed by Blytli (1849, p. 231, No. 1400 A) as “ Ca}po})h>a(j(i 
lanlhiam (?) ”. Blytli wrote: “ Syn. Col, iantlikina (?)... Tomm 
inck (PL Col. 503) ; no locality was ftivcn. It is not clear wliy Blyth 

(|aoted this synonymy even with a query. The specimen fic^urod by 
Teinminck, PL Color (T Oheaux IV, 1823, pi. 503 as Colombe molelio ”, 
and described by him on p, 257 under Coluniha janfhiana (not iaufhiann) 
Teinm., has no resemblance to the specimen in Iho Indian Museum 
Besides, Temminck’s specimen came from Japan where M. aenea does 
not occur. 


Muscadivora perspicillata (Temmiuck) (siibsp. i). 
t)ne skin from an unknown locality. 

Genus Hemiphaga Bonaparte. 

Hemiphaga novaeseelandiae (Gmelin) (subsp. 0- 
Two skins from the Bank Peninsula, New Zealand. 


Family Columbidab. 

Riibfamily COLUMBIA Am. 

Genus Columba Ijinnaeus. 

Columba livia livia GmoHn. 

(The Blue JRock Pigeon.) 

Four skins — one from ** Europe ”, two from England ; and a fourth, 
No. 26667, (** L. Bengal ”, errore ?) is mounted in the gallerv and 
bears the label : “1417 D , . . .GoVu'nfhba intermedia Rtrickl.”. Under 
this number, Blyth (1849, p. 234) wrote : “...no white on rump'’. 
Actually there is a w^hite rump about 55 mm. broad and the specimen 
resembles G. 1. livia. Evidently Blyth’s labelling was faulty. 

There is also a specimen mounted in the gallery and bearing the 
label “ 1417.d ... a variety of domestic pigeon tliis is evidently 
the specimen listed by Blyth (loc. ciL, No. 1417 A). It is about twice 
the size of the normal wild bird. Colour : head and ne<*k metallic 
green tinged with copper ; remaining portions white spc(*kled with 
black. 

According to Stuart Baker (1928, p. 220), C. livia Uvia is a sltaggloi 
in N. W. India. But Ticehurst (1930, p. 477) has given reasons to show 
that its range does not extend to India. 

Columba oenas oanas Linnaeus. 

(The European Stock-Pigeon.) 

Three skins~tw^o from England and one $, No. 14527, irom Rara- 
agh (about 34® 60' N. lat. and 61® 46' E. long.) in N. W. Afghanistan 
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(collected bv Siu'geoR J. Aitcluboii, Afgbaa Boundary Comniibsiou, Nov. 
28, 1884). The Afghanistan skin i"=i indistinguishable Irom the two 
skins from England, but is separable Irom the Yarkand skins, yarlvn- 
deiiiiiii, in that the latter are paler and larger. The Afghanivstiui skin 
measures : wing 219, tail 123, tarsus 32, culmen 18 mm. 

Columba oenas yarkandensis Buturlin. 

Four skins- -three from Yarkand m E. Turkestan and one V’ 
No. 14299, from “ (diahar Shamba ” (=- ?(3iahar Sada) in N. W* 
Atglniinstan (collected by Capt. Yale, 1880). Tlic Alghauistan skin 
measures: wing 223, tail 130, tarsus 30, culmen 17 min. It is insepar- 
able Irom the Yarkand skins. 

Columba albitorques Riippell. 

(The White-collared Pigeon.) 

Two skins from Senate, 7,500 feet, in Tigi'e, S. Eritrea. Oollecicd by 
Mr. W. T. Blanford in 1868. 

Columba palumbus palumbus Linnaeus. 

(The European Wood-Pigeon or Ring-Dove^) 

Two skins from England. 

Columba guinea dilloni (Bonaparte). 

(The Abyssinian ypecklcd Pigeon.) 

Five skins— three from Tekoonda, Halai and Ba(lrak<»t in Tigre in 
N Abyssinia, and two from Mahbar on K. Lebka in Habab, Eritrea 
Collected by Mr. W. T. Blanford in 1808. 

Columba norfolciensis Latham. 

(The Australian White-headed Fruit Dove.) 

Two skins from New South Wales. Australia. 

(■ienus Streplopelia Bonaparte. 

Str^ptopelia orientalis (Latham) (subsp. 1). 

One juv. $, unknown locality. 

Streptopelia lugens lugem (RUppell). 

(The Abyssinian Dusky Dove or Abyssinian Pink-breasted Turtle Dove.) 

Four skins from the Tigre Province in S. Eritrea and on the Eritroa- 
Abyssinia frontier. Collected by Mr. W. T. Blanford in 1868, 

1 The name “ Ring J)ovo ” is now used lor Sireptopdia decaoUo (Frivaldsadky). 



364 Records of tfie Indian Mi(s<‘uin. [Vol. XLlll, 

Streptopelia decaocto stoUczkae (Hume). 

(The Kashgar Riug-Dovo.) 

1874. Tallin SloIi(zk(U, Hume, Jf'etUh* 11, p. 519. (K.«ishgaL, H. 
Turkestan.) 

Five skins from E. Turkestan — ^two from Kashgar and tliree from 
Yarkand. They give the following wing-lengtli : ; 17(1-187; 

2$$ : J69-175 mm. No. 20534 (Kashgar) is the Ilololype and is in 
good condition. After Hume (1874), the type-specimen was rc-des(“ril)ed 
by Sharpe (1881, p. 1 17) and recently by Roonwal (1940, p. 141). 

Streptopelia roseogrisea arabica (Neumann). 

(The Arabian Pink-headed Dove.) 

Pour skins from Eritrea, collected by Mr. W. T. Blanford in 1808 
and described by him (1870, p. 417) as Tnrtm alhiventrii. Wing — 
Vc? : 154-161 ; 1$ : 155 mm. 

Str^topdia semitorquata semitorquata (Liilppell). 

(The Half-eollarcd or Red-eyed Dove.) 

Four skins from Eritrea and N. Al)yssinia, collected by Mr. W. T. 
Blanford in 1868. 

Streptopelia chinensis chinensis (Scopoli). 

(Tlie Chinese Spotted Dove.) 

Three skins from E. China — (wo from Foochow anti one from Amoy. 

Streptopelia senegalensis senegalensis (Linnaeus). 

(The Laughing Dove.) 

Four skins from Eritrea, collected by Mr. W. T. Blanford in 1868. 
Subfamily MACmPYGIINAE. 

Genus Macropygia Swainsou. 

Macropj^ ruficeps malayana Chaseu & Kloss. 

(The Little Malaya Cuokoo-Dove.) 

One skin from the Wellesley Province, Malay Peniusuhi. 

Macrop3^a ruficeps (Temminck) (subsp. ?). 

One skin, unknowir locality. 

Macropj^a phasianella phasianella (Temminck). 

One? from New South Wales, Australia. 
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Family Clabavisidaii. 

Subfamily QeoPELINAE. 

Genus Geopelia Bwainson. 

Geopelia striata maugeus (Temmiuck). 

Two skim from the Timor Jhland, E. Indies. 

Geopelia striata placida Gould. 

Four skins— one from the Nortlrern Territory in Australia, two from 
“ Australia ”, and one without locality. 

Geopelia striata tranquilla Gould. 

Three skins from New South Wales, Australia. 

Subfamily PUABINAE. 

Genua Oena Swainson. 

Oena capensis capensis (Linnaeus). 

(The Namaqua Dove.) 

Ton skins — five Irom varioua places in Eritrea and fiv(‘ fioin 
^ Abyssinia — all collected l)y Mr. W. T. Blanfotd in 1808. 

Genus Turtur Boddaert. 

Turtiur abyssinicos abyssinicus (Sharpe). 

(The Abyssinian Black-bellied Blue-spottod Wood-Uovo.) 

Six skins from the Anseba and Lebka Valleys and Samhar, all in 
Eritrea. Collected by Mr. W. T. Bhinford in 1868. Blanfotd (1870, 
p. 417) wrongly described them as Pemfera afra (Linn.). In the older 
literature the Spotted Wood-Doves of E. Africa wore confused with 
one another, and the differences have been clarified only in comparative- 
ly recent years. Three similar-looking and co-existing species are in- 
volved, nanacly, Turtur abyssivints (Blmrpo), T. after (Ijiunaeus) and 
T. chaloospilos (Wagler). The clarification of the differences is <lue to 
Erlanger (1901, p. 183), Sclator & Mackworth-Pracd (1920, pp. 834- 
836) and Friedmann (3930, p. 239). 

The Indian Museuna specimens agree with the plumage characters 
of T. dbyssimicus given by Sclater & Maokworth-Praed, the bill 
too, in dried skins, being borny-brown with black tips. Furthermore, 
Blauford (1870, p. 417), who collected these skins, gave the colour of 
the fresh MU as “ deep purple ”, whereas in afer it is yellow or orange. 
The hack is brown instead of grey, but this, I think must bo due to 
fading. 
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Genub Chalcophaps Gould. 

Chalcophaps indica durysochlora (Waiiiler) 

I’lireo bkim from New South Wales, AusfcraUu. 

Geuub Phaps Selby, 

Phaps chalcoptera chalcoptera (Lutham). 

(The Bronzc-winge<l Pigeon.) 

Uuo y Iroiu New South Wales, Aubtralia. 

Phaps chalcoptera (Latham) (subsp. 1). 

Three skiua from Australia. 

Phaps elegans n^lecta Mathews. 

Three skins — ^two from New South Wales, and one juvenile from 
“ Australia 


Genus Ocyphaps G. R. Gray. 

Ocyphaps lophotes (Tenuuiuek). 

Three skins — one from Now South Wales iu Atssiralia, one from an 
unknown locality, and one juvenile bred iu the i5oologi<*al Gardens, 
Oaleut ta. 


Genus Geophaps G. H. Gray. 

Geophaps scripta (Temmnick) (subsp. ?). 

Two skins, unknown locality. 

Subfamily GeotbtGONINAM. 

Genus Leucosarcia Gould. 

Leucosarcia melanoleuca (Latham). 

(The Larger Wonga-Wonga.) 

Two skins from New South Wales, Australia. 
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sphenuniSt ^^phcniOHs aplununtf,, , 30S 

eloluzhtp, Siyrptopdin dtrtuK'to^ . 354 

Hireptop&ha, . . . 327, 353 

striata^ Gcopelhu .... 344 
striaia^ GeoppUa Unaiiu . . 345 

mip&rh\ia, Ptilinopiis, , . .351 

superbiis, Ptilinopus siiparhus, . 35 1 
surtUenah, BtreptopaVm chine naih, , 3JM 
aphaiica, Muaoadivota aenea, . 313 
tigrim, Strcpiopdia chmcHsu, , 337 
tormigtoni, (Johirntm, . . . 324 

U'atuineharka^ Ocnopopdia, . , 340 

tmnquehtnica, Oe/iopopelia iranqut- 

harita, 340 

banquilfa, Gcopplia aitiata, , . 355 

Treron 305, 350 

Treronidae, .... 202, 350 

Treroninao, .... 202, 350 

turhdau ica, ( Udumbn t up< hb k, . 310 

Turbir 3r>r> 

turtu,}\ Htr< plopelitt, . , . 327 

tuaalia, Maoi'opygia micMtU . . 343 

unchall, Macropygia, . , . ;U2 

vamana, Dendrophassa , . . . 30 1 

Vimgo, jJoO 

viHMfrons, Orocopua phoenkopt&eua, 293 
wacdia, Virngo, .... 350 
mnithocydua. StrepiopelUt decaocia, . 334 

yarkandenaia, Coluwha oema, . 353 



FISHES OF THE SATPURA RANGE. HOSHANGABAD DISTRICT. 
CENTRAL PROVINCES. 


Bjj SuNDKR Lai. Hdua, /J.iS'c., V.H.HE., F.N.I . Biiperiii- 

and K. Krisunan Nafr, (fallen/ iifsis-taiil. Zoolof/ieal 

Suirei/ (>1 India. Caleiitla. 

In one ol Uh', whiU* rcforriim to tlio <listril)ution of Himalayan 
fishes, e.xplaincd tlie owurrence of himilar forms in the Eastern Ilinia- 
lavas and the .Vssam Hills on the one hand and fhe soiitli-western lii'Is 
of Peninsular India on the otJier by sugf'estiiis' that the Satpura Trend 
of mountains probalily stretched across India as a continuous range 
from the Assam Himalayas to (Jujarat from the Miocene period till 
eoni])aratively recent times. To test this hypothesis, the Zoologi(‘al 
Survey of India has made collections in the Rajniahal Ilills^, Santal 
Parganus*, Hajiarihaah Hills', headwaters of the Mahanadi River, 
Raipur District", and from the Satpura Range. Hoshangahad District. 



Map of the Hosliiim!afi.ul district, ('cntral l*r(>vinis>s, showiint Iho loeaUties in whicli 
oolleetious of fish vise minle. 


The last, locality was visited by Drs. B. N. Chopra and M. L. Roonwal, 
who made an extensive collection of lish in the small hill-streams arising 
from the Satpura Range in the vicinity of the Pachmathi Plateau and 


1 Hom, H. L., Jlre. hid. Mit». XXX JX. p. 25S (1«37). 

» Hora. S. h., Ree. hid. Mus. XL, pp. 169-18] (1938). 

® Mr. K. N. PiiH is preparing a reiwrt on the foh oolleetwl hy Dr. H. A. Hafir in 
the Santa] Pargnnas rlaring November- December, 1938. 

« Das, K. N., fUr. hid. Mm. XIA, pp. 437-4r)() (1039). 

5 Horn, S. L„ n<T.. hid. Mm. XHl, pp- 36e-374 (lOtO). 

[ 3GI ] 

K 






Iicfonls t>J tho hnlKut MHsnatf. 


1 Voi. XLlll, 



from comparatively slu^^ish streams in lli(‘ i)lains at Itarsi ami ILarda. 
Dr. Chopra has very kindly supplied us the f()llo\\'ino note on the ])hy- 
sical features and the ecolo^dca I conditions of the area surveyed ; 

“The Hoshau^nbad Dihtriet^ in the (Vntral Pro\in(*es oF 1 i(*m h(‘twe<'n Uti- 

tiulc 21 ,*53' mill 22 oJr N. and longitude 7a 47' and 7S 4i' "K. It is a long and nar- 
row Htrij) of country stretching along the left bank of the Nerbudda. bet\\t‘eu th<" Vin- 
dluMu mountains and the Satpiira hills, and Includes }>arts of th<‘ latl<‘r range within 
its liorders. The Xerlnulda forms the northern }>onndary of the Disiric*!. 

“The dniinagi* of the Hoshangabad District need not b(‘ t (msid(‘r(*d in detail but 
for the j)uriK)se of this note it may be htatcnl that many Htr(‘ains, large and small, (low 
down from the Satj^mrns, generally in a north-westerls dirrsdion, into th<‘ Nerbudda. 
The Nerlmdda itsell is a large river llt)W’ing between somewhat steep banks along th(‘ 
northern boundary of the District. From the CMistern slopes of the Pachmarhi liills 
in the south-east corner of the District the water is collected in a large iimnlier of streams 
and how's into the Denwa which, after a short northerly course, turns <liie w(‘sl near 
Mdtkuli, uliout 14- miles I>elow Pa(*hniarhi, and joins th(‘ Tawa which is the most im- 
portant tributary of the Nerbiiddx in this District, 'fhe weKt(‘rn slop(*s of the l^uh- 
marhi hills arc draiiuKl by the Sonbliadra, whitdi Hows north to join the Denwa. An- 
other important tributary of tho Denw'ii is the T^ag Dew'ali. which rises n(‘ar Ibielimarhi 
in tho deep gorge known as flambudw'ip and descends north-westwards through the 
hills to join the Deinva. This stream forms a series of charming eascad(‘s. The N(T- 
Imdda has pcveral other important tributaries also, bnt tho only one that iK'cd be men- 
tioned here is the Ajnal which passes close to Harda and joins the Nerbudda in the north- 
w'cat corner of tho District. Notir Itarsi^ practically in the centre of the District, a 
small stream flows in a north-westerly direction and joins tlu‘ I^ibia, before it falls 
into the Nerbudda. 

“ Tlie plateau of Tachmarhi lies at an clexation of about feet, with the Ma- 
hndeo hills of the Satpura ningc forming a rugged background of great, lusnity and rising 
in iikces to almost 4,o()() feet above the s<‘a-level. The plateau is formed of almost 
level or slightly undulating stretch(‘H of grassy glades, intei'sperMsl w'ith ehnni>s of forest 
trees. Tho prevailing sandstone*, which is of great elepth and su<'(‘umbH r(‘a<lily to de- 
nnelatiom has, under the action of w'ute'r, formeel a ina/c* of gorges and ravim*s in w’hieh 
numerous btream^ fl<|''-^ The plateau receives a rainfall <»f about 77 iin*hes a y<*ar and 
nejvrly tho whole of it falls botw’oen dime and Heptemher. Tlu* climatic is ratiier mikl, 
the average minimum and maximum lomperatures ranging bi*iw<‘en I7\V and 05-1 F. 

' “The plains consist of a rich alluxium, th<* averagt* rainfall is about 17 inelus per 
annum aiuf the average minimmn and ma\imum temperatures at Hoshangabad varv 
lK*tween 71*1^'' and 107*0' F. 

“Tho survey w’as cameil out in February an<l Mareli, which an* practically the 
driest months in the year in the District. The streams in the hills, that is, around the 
Pachmarhi plateau, had only a restricted flow, w’hile tlioso in tho ])lains had natural 1 ,n 
considerable quantities of water in them. In a few of tlu* former the current was merely 
in the ol a trickle and in none was the flow very rapi<l, except near easeados and 
lallR. There were pools in the course of moat of these streams and rich (‘ollcotions woio 
obtained in these pools. Tho bottom for the most jiait consisted of stones and pebbles 
mixed wi^ sand and clay, but in the pools and in some other jairts also there was a 
lot 01 mud. This was especially the ease in some iiarts of the small streams round Ihid- 
kaclmr. In some eases the w'ater flowed over large rocks and boulders, soim* of 'whieli 
had been xvom flat by tho current ; this xvas tho case in the \i(‘inity of tho Small ^\'atep 
Jalu s^e pi^s of stream in the Jamhudwi}) gorge and that in tho ueighliourbood 
01 the Pansy Pool. There was only a small amount of vegetotioii in most of tlio streams, 
except m ^me near Badkachar and those near Singanama. In many eaH(*s the eountry 
through which the streams were flowing was thickly wooded ; this was espeeiallv the 
case writh the stocams near Pansy Pool, that near Jtohrighat and tlio ilambudwii). The* 
streams rcmnrl ]>a.dkaehar, that near Darmar and one or two others flowed through 
country whirii xvas for tho, most part bare. The w’^ater in all these streams was clear. 
In the hiU-streams^ the dominant nsh at this time* of the year W'us (Jarra muUyn, ''PhiH 
fish was ^fleeted in jiraetically every stream, sometimes in considorablo numbers, and 
pools with a muddy bottom and slow euncut. Two species of N'r- 
macfidm* locally known as Patlmrchat (stone lickor) were also met with practically 
werywhere, hying under stones and hiding in the vegetation near banks. Another 
nsii coLiectea in some streams in coiisiderablo numbers is Danio nf>*jniip{ 7 inatus. This 
prominently striped fish was found to l>e the dominant form in streams round Badka- 


infMinatmn regarding physical features, etc., has bet*u taken partly from 
the Hoah^abad Dastnet Gazetteer by Corbett and Kussol (UXIS), and that about 
the distribution of flslies from Ihe lists jirepared by Dr. Horn and Mr. Nair. 
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diar, at Uohnoliat and m muiic .stivaiu^ rDuiid tSuii^aiiama ; in these streams (/arm 
collected in oomparath ely smaller iiumhers. Several oth(‘r species also were eolleeted 
ill these stiTam>., the hoiumm represented I eius; Panipsilorhifurliufi, liarha^, Parilins, 
Jia'-ltOHu LtpidiKrphaUi^^ and Ophhi phaht'*. 

“The streams in the plains differed wmsiderahly in their physical eonditions t’rotn 
those (lescHhed al)o\c. In most of these therc^ wa*' a eonsiderable liow ol‘ water, th(* 
inrrent was .slngi'isli to inodeiateK '-i\ilt and the liottom for the most pari <'oivist(‘d 
of sand and imeh vdh oeeasional patches of small stones and ))ehl)les. There 'wuk eoii- 
sidcTahly more vegetation in the water than in the hill-streams and in the Apia I nullah 
near Harda there* was such a la\urious growth of algae* and other vegetation in the 
atream that it ivcpiirod eonsid<*rahle efforts to wade through it. Thia tTuelv vegetation 
afforded excellent protection to large numbers of lisb and though plenty of them eoidd 
1)0 s<*en darling almut from cover to cover, it wa^ difficult to l)ag them. The eoiirse 
of these streams lay through country that was (or the most part only Hpars(*iy wooded, 
and in parts was (piite bare, 'rhe water wmh more or less clear. (Jurrn waa praetieall.v 
al)S(*ut in thchc* streams and was i‘olIeeted in sniall nnnib(*is only in llu* utream iu*ar 
Mehragaoii, (‘lose to Itarsi. Xi'marln’(ii*t was eolleeted in pra(‘ti(‘<dly all tlu'so slnsuns, 
but of the tv'.o species found in the hills, one*, .V. necoW/, wm \ totally alisent in tin* pKiins 
while the otimr, *V. was eonimon throughout. A third sp(*eu*H of K( mai’liilas\ 

\. /){)/h(s, which was met with ratlmr rarely in the hills, was found in fair lunnherri in 
these streams. Th<‘iv are several species that were eonimon to both (he loealitms, Imt 
some of those wc'iv* more ahuiid<mt in ono than in th<* other. Marh(*ls wore far moi'o 
eoiimion, lioth in the miinhcp ot speeies and in individuals, in the plains than in streams 
round Paelimarhi. Among the g<‘ncra mot with in the stiviuns in the plains only may 
he nienti(>ii(*(l liraclt/danio^ Lfth(o» UohUi\ (>rcir/ith}/% Afi/wv/Wow, 

padis, Laf/avia, In .ill goii<*r.i won* eolleeted ; of these, nine were found 

in the hill streams also.” 


DlilHCRll^TlONS OK FjOCALITIKS WITH IjIMTH OK FtMUlfiS (^OhLKlJTIfll) FKOM 

KAtdL 


Jitmhudwil) sdmuit, ((hold 2 niil(*s ooHk-Kmt of F((vhhi((tiii. {), ii, HML 

This is 11 typicnl lull-si roam runtiiiig in a (loo|) \vp1I-woo<Io(I valley. 
The boitoni is rooky or strovvn over with stone and pebbles in some 
places and muddy in oiliers. The current is not very fiish, excopl in 
the regions of small falls and cascades. Portions of the stream contain 
])leiitv of vegetation. Here and there large pools an» fonui'd vvit-b tlu‘ 
bottom generally muddy. In some pla(*es tin* str(‘am flows as a small 
trickle over a bed of larg(‘ (tat locks. 


daira wullpa (»Svheh) 

liCiigth 
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IT)— 10 

lU 

XmnMua puc'iurdi \Uy 
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Pamy Pool (ihmd 4 mikn mdth-iml of PachimvrhL U). ti. 1911 . 

The Denwa river runs in places through a dooj) kiml bctvroiui liigh 
rocks and forms a series of deep pools, popularly known as Pausy 
Pool The cun'cnt is generally sluggish hut in between the pools 
rapids arc formed. The bottom consists of rocks and stones inter- 
mixed with pebbles and sand. Parts of the stream arc tliiiikly shaded, 
but there is little vegetation in the water. 


BarbuK [Tor) khudroF Sykes'. . 
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3 



I VoL. Xlilll, 


JimH'ds of the Imfiao Mustoou, 

HinaU WateifaJl" about 2 wiirs mat of ParhufarltL M. ii. 11^*11. 

The waterfall is about 75 feet lii^li and below ii there is a iypieal 
liill-stieam formed of rapids and pools in sia'cession. Tlu^ bottom 
is formed of pebbles and i>ro\vnish sand, an<l the banks an* overgrown 
witli grasses and forest trees. Some of the pools are ovei 10 feet deep 
and the (‘urrent in them is si aguish. 
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Dunmir atmm near Dannar viUatje, below Padnnarhi-Pipana Road 
about 3 miles north-easi of Pachmarhi. 12. ii. 1041. 

A small stream witli a eompavativciy slow (‘urrent of (dear water 
flowing over stones and boulders, and in places over sand and shingh*, 
ct<*. In the course of the stream there are several pools with tnuddy 
bottom and a sluggish current. There is no veg(dation in the wnt<*r 
but there are some tall trees along the banks. 


I^»‘nuih No. of 

in nnn. h{K‘<Mnu‘ns. 

OV/m/ {Syk(‘h) .. .. lit)- 7S 113 

x^tounvhitus (hojt \\oY{\ .. SJt Ki 

SvtmvhituH (>v(uo(ti Xhw .. ,, . . 20 as 7 


Streams around Badhwhar, about (i miles north-west if Parhmarhi. 

14. ii. It)41. 

The streams are small and sluggish with restrkded flow over a' bot- 
tom of stones and rocks. In places the bottom is muddy. Tluuv is 
very little of aquatic vegetation, but tlu'.re are tr(*es along ihe l)anks of 
the streams. 
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Jiohrifjfuit stream near Rohriffhai rRla^je, about 8 miles souflhwest of Pack- 

marhi, 15. ii. 1941. 

A small, comparatively sluggish stream iimniug oji two sides of the 
village. In places the stream runs through open country without any 
shade, while in other places the banks are very thi(‘kly wooded. The^ 
is very little aquatic vegetation. The bottom is in<)stly inuddv, but 
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in places there are lots of stones, 
its eonrse. 

fhi h( linm. .. 

Ptnio (u yjnlphtntflH'i (McCMoll.) 

Hus}m)(t iltiH iron tits (Ham.) 

<l((na m nil j/ft {Hykr>^) 

\nnorhilnf> 'layi Mova 
Ophiti phuht^ unrhnn H nii. 


The streatii forms several "pools in 
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Chokit iHiUah //mr SiHfpnHtnta oh Ihe Ptwlnnarhi-Pi paria HomL (tbonl 
II iHilv^ fmH Pavhmarhi. 1H <(• 20, //. 1011, 

A small slii»^ish stream with a muddy holtom, which is strewn 
over wdth rocks in jdaces. Pools in the course of the stream are almost 
stagnant and have a lot of alpiiae and other aquatic vejictation. The 
bottom consists of black mud, mixed w'ith sand. The w’ater is generally 
clear. This stream joins the Deinva a little below Sin^anama villaji;<'. 
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Dciura riirr near I^iiHfcuunHa, oh Pachmurhi-Pipano Road, aboat // 
miles from Vachmurhi. 10 & 20. ii. 1041. 


The Deiiwa o})ens out into a broad stream of clear water flowing: 
over a bod of sand, with lar^e rocks here and tlier<». The water is (*lear 
and there is very little a<|natic vej»etation. Thecurretit is moderately 
swift. On the sides of the river there are isolated pools 
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Mahubir nullalt fwhiml the Real Ilouav (tl ^itufunam^t oh hw/nHorhi- 

Pijjitno Ro(t<L U inilrs froHi Pavbmarbi. 20. ii 1011. 


The iiullali consists of small, isolated pools with a small trickle of 
water flowing in ))etwecji them. The hottom consists of rocks aiul 
stones with palclies of sand and darki.sli mad. The \\at(‘i is ch^ar. 


There is no a(|uali<‘ \ei»elafion. 
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Machhuasa or Machha tilraaiH about 1\ Hiilcn north of Piparia, and nndrr 
Railway bridtje close to Railway filafion, 22 & 2o. ii. 1941. 

A small stream of clear water flowin^^ slovdy over a IxmI of sand and 
clay. The ve^rctatioiK^onsists of algae and grasses. 
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Si man near Me/ira rilhuje^ about I\ in lies from 


21-2li. ii. lull 

It iri a small slufjRisli stream rmminjj; ov'cr a 

bed of g 

,ravc! aiul mud, 


The hunks are muddy and steep in places. The water is sonu'what 
turl>id and harbours large quantities of filameiilous algae. 
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Nerbudda riirr avur Haadia, about Vi mih^a north of Ilarda. 27. ii. 

'A lar^o riv'or of clear water. flowin<< over a bed of sand and c*lay. 
There is a lar£»c number of rocks and boulders on. tlie l>ank with ])<)ols 
ill lietweeii them, ^scar the edae, there is a i^rowtli of grasses and al^ac. 
The bottom of the pools is muddv'. 



Leniilli 

No. (»r 


in nnn. 


iPioi/on) Itch ]n)»i . . 

la— i>i> 

Ii> 

{'tot) klouh(( S\ k<‘s . . 


;; 

Xvmiuhihiti (ttoji Wmw 


1 


Tiniorn^ uuUah on thv Thnorni Hoad, a Hitte south of llarda. 2H. ii. a}ul 

2iii. lOtl. 

The nullah forms a l;riin<*h of ih(‘ Ajnal riv(M\ and is a fairly larue 
stream of clear water, flowing over a bed of clay mixed with sand an<l 
gravel. In some ])la(*es the bottom is stony. Tlie vegctai.ion consisting 
of grasses and algae is (juite abiimlant in the shallower })arts of the 
stream. The banksare fairly steep. 



liimuth 

No. o( 


in inni. 

Ml»n<‘im(‘ns. 

thu i tins hi tab / As/ s 1 kmi . 

.. lit • 

1 1 

Ihurhythtth 1 1 / io { m .) . . 



fhotio futuii nonfat SM (M<(Mcll.) 

.IS 

1 

Jinf'has (PfffUUo*) eh ry so noma th'rdon) . . 

ISO 

1 

liarhas {Pftnilaty) (OftrltoHiu^ (Hani.l 

(5 1 

10 

thohas {/Utalia'S) dofisafbs (»f<*r<loii) 

7<i 

1 

Jtatha-s {Pufftias) tjaffafiio (Unni.) 

aa* (1 

II 

Jtarhaa ( /*// ati uh) n‘t r na a rat as { I )a \ ) 

71- so 

0 

Barbas {Pa atlas) firto limn. 

‘JS- Im 

s 

Barbas {Paatias) tftlas Hmn. 

Si 

1 

Barbas {Tor) kbu'ifo »S.vk<s 

sa 117 

1 

<{arra taaftya (Syki*s) 

\r> <Mi 

7 

fjabrn bayjat (Svkiss) 

r)7 > o;> 

lU 

0) richthys co*>aatas ( 1 1 mn.) 

us - 1 1 

5 

Jtohtro cofio {\ii\m.) 

57-71 

5 

hryblocenhalas (fautaa (Ham,) 

:J7 

1 

SemndiUas (Inyi )\ov{\ 

U5 m 

UO 

X marJt it as boH { H a ni .) . . 

17 

1 

Mystns rittafas (ninck) 

sn - JM) 

:i 

. 1 mbtuceps manqois { H am,) . . 

un-it 

a 

XcanitofloH caariht (Ham.) . . 

. , 7(1 iS: iOH 

o 

MastanaMus armatas (Hacop.) 

.. J)5- MS 

1 

Mastarombf las paacalas (Ham.) 

70—85 

5 

OnhIrrphaJas yarhao Ham. . . 

i;tu 

I 

Badis badis {Hiun.) 

:u 

1 

(flossoffohi as (fi arts ( I (iim .) . . 

.. « :is— 107 



Apm] mllah near the Railway bridge about 2 uniles nontlhieesi of Ilarda 

Liii. 1941. 

A fairly large stream of clear Avator, running between steep banks 
over a bottom consisting mostly of small pebbles, etc,., mixed with 



Rmmlti of Ihc Ivdiaii | Vol. XLIll, 


sand ami mud. The (‘urreiit is 

fairly swift. Larue masses of aIi»ao 

were found growiiu; in the \vat(u\ 



I/MHith 

No. of 


in mm. 

sptM'imiMis. 

Xotoptmis tinfnf)ifnn (Pallas) 

Ha 1 i li an lx mU lists IJ a ni . 

I’on 

1 

SommmI ,\ounu 



‘>p(‘( inuMis. 

Ihinio atqiiipiHHftltf'^ (MKMoll.) 

Hnihuti (Pattlius) dot^alit (.lonloh) 

s:t 

71 

I 

1 

Hath u s ( Pa ati at<) pi a mt a tala ( 1 )ay ) 

sa 

I 

Hathufi {Pauli ua) fid a Ham. 

2(1- ,M 

n 

JitohH'i {Tof) khuiltvo Sykes 

.. 7i--n2 

s 

dan a aoilhpt (Syk<‘s) 

70-SS 

7 

Jjffbeo hoiiffuf (Sykos) 

105 

1 

Lemdoct^phala^ fiaaha ( Ham.) 

57 

a 

Xf*taachilaM dapi Hora 

27--00 

11 

XemachUan hotias ( Ham.) . . 

5<i*~71 

1 

X(>a(‘atodort caurila (Ham.) . . 

51 

1 

MaslatfMhfilas atamfuft (I^aedp.) 

.. 70-10*) 

1 

Op]ticf'pha1a<t paacfatas Day 

100 

i 

(llomxjold aft qi a tin (Ham.) . . 

OS 

1 

Midhil milhh near the Railwai/ hndq(\ ahoui 2 itiih‘< soiitli-tird of 11 a i\bt. 

3. iii. 1941. 


The Hticam irt aboul -lO-liO feet wide anil 2-r) feet ilee|). 

Th(‘ ('urivnt 

iH aliig};i«h and the vegetation consists of reeds, (dc. The 
Hints of coarse sand and large Hiones licre and there. 

l)ottoin con- 


Dmuih 

No. of 


in mm. 

■»|MTim( iH. 

Hatihom daaimaia^ (Ham. ). . 

•10 

1 

Harhaft {Paalhw) {/atjaaio (Ham.) 

.. :u- IS 

7 

Harhan (PatUiun) piaaaa^alaa (Day) 

SO 

1 

Harhaft {Pantiaa) tkto Hani. 

.. 22-51 

7 

Hathaa {Tor) khndree 8,\kc*s 

S5 

1 

Ordrhtlipft romitaa (Ham.) . . 

.. ao-- 15 

II 

XcMarhilas botiuH (Hum.) . . 

.. .52—00 

0 

Myatua riftahia (Block) 

St 

1 

LagUKia reheimi Hora 

..21 ik 2S 

2 

JIaatarembplm nrmaiaa (Hacep.) 

88 

1 

Xandaa naadna (Ham.) 

108 

1 

Hadis hadia {Kiim.) 

.. IS— 40 

0 

(Hoaaoqohiaa giam (Ham.) . . 

.57 

I 

Fishes pnrcimsetl from markets at Hamlut amt Ilarda. 


Purchased in the market at Sandia, on IHvor Norbudda, 12 miles 
from Piparia on 21 . i*i. 194-1. 


No. of 

in niiji. rtpocinu'iiM. 


Myaiua camshot (Ham.) 

108 

1 

Mystvs dtfaius (Bloch) 

Purchased in the market at Harda ou 28. ii. 

7.‘5— 80 

194J. 

LeniBith 
in nim. 

a 

No. of 
rtpccimcxhi 

a 

MUa pavimK>^taia VaU 

1«0 

Maskn^fmbFhia armaUis (Lacl^p.) 

277 

1 
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SvHTHMATIO AcOOL'J^T. 

Tlie collection under report compiiRee 1,167 HpedmcnH belon^iiiff 
to 40 .species. Tlie systematic position of the .species is .shown in the 
following table : 


Kaniily JfoTorTRRiim,. 

L Xnfoptfru^ notoplona^ (Paling). 

Family <*Y»'HiNinAi:. 

Subfamily AliilA MfDIXAJ^). 

'2. ( 'ItPla clupeoidpM ( Ham.). 

.*{, LauhffPft lanhupu (Ham.). 

Subfamily Hssiionix A a, 

I-. HariliUB bvndpiiHiH Ham. 

7k liyarhydanio rerio (Ifam.). 
ti. Danio nequipinnatits (McCloll.). 

7. <i<nmcHit (Ham.). 

S. Haafxirn dnnkomua (Ham.). 

Subfamily OypiUXlXAK, 

i). Jiarhua {Piniihtft) rhn/Hopnma <^n. 

& Va). 

10. Jiarbus {Piinliita) puachmiius Ham. 

1 1. JiarbuH {Piiniinh) dm'Hulift («lei'<lon). 

1:J. ha thus (Pantiua) yagattio (Ham.). 

II). liarlma (Pantiaa) phutuuratUH (I>«y). 
II, harbuH (PuidiuH) aophorf Hivm. 

ir>, hurbua {Ptinlifw) tiPto Ram. 

Hi, harbua (Punthis) ilthca Ham. 

17. BarbuH {Tttr) khudrpp SykuH. 

18. (Umn nMiju (Sykw). 

H). (kma gotyla ((kay). 

:50. ParapsllorJvyiVPhm ipnUtPufaiua (Ami.). 

21. Ixtbpo boggvt (Sykos). 

22. Orekhthya CAtamtua (Ham.). 

21). Bahtpp rotio (Ham.). 


Family (^ouftiuar, 

21. Lf pidopiphahfs gantea (}lam.). 
25. XamacJi iha hoti uft (Ham.). 

20. NtmtphUufi dayi Horn. 

27. X naaehihm Fve-umU Day. 

Family HAOKUtAC. 

28. Myaiua c/tvnsiva (Ham.). 

20 . MyatKs ivitatua {{M^vh). 

1)0. PiUf pnrhuPHlata Val. 

Family AMiiLYCBui da i.. 

I) I . ^[>abl}fcpp8 maagoia (Ham.). 

Family SLSOTaDAw. 

1)2. Lay aria ribeiroi Horn. 

Family Bjblonjdak. 

1)1). Xpfii ulodoH cancila (Ham.). 

Family 5 Iahta(*mmj4JMli da k. 
IW. MttatacpAnbplua anaaUa (Ijacop.). 
1)5. Muatacpmbpl a a ptincal ( H am . ) . 

Family < iiMooRiMiAW da d. 

DO. OphicppMm yiiohm Haui. 

D7. Ophkpphnlua pnnpUdaa DIdcIi. 

Family Nandi dab. 

D8. Xandaa nandua (Ham.). 

Family Pkihtodkiu da k. 

DO. Pad i a had ia (Warn*)* 

Family Hobudak. 

40. (Umaagobi m ymriaj^ Ham.). 


Of the 40 species listed above, 26 belong to tlK‘.or<ler(!yprinoi<loa. 
(22 Oyprinidao and 4 Oobitidae), 5 to the order Kiluroidea, (A llagridae, 
1 Amblyoepidiio and 1 Hisoridae), while the romaining speoies are dis- 
tributecl among the families Notoptoridao (1), Beloiiidae (1), Masta- 
combelidao (2), Ophiccphalidao (2), Nandidae (1), Priatolepiduie (1) 
and Gobiidao (1). With the exception of a few species of carp-minnows, 
all others are fairly well known and do not call for any comments from 
a systematic ])oint of view. However, a few remarks aiv necessary 
on Dathio ae.quipmmhia (McClelland), Barbm {PunUiUs) (ilu'i/mpoma 
Cuv. & Val., NemaohUtai dayi Hora, AmhlycApit mmgmn (Ham.) and 
lAifjUvia ribeiroi Hora. 

Itrom a zoogeograph ical point of view the occurrence of Amhlgcepti 
and Laguoia in the Hoshangahad District shows the affinities of the 
fish-fauna of this region with that of the Assam Hills and the Rjistern 
Himalayas. The former genus has lieen obtained from all the portions 
of the Satpura Trend surveyed by the Zoological Survey of India, while 
Eiagima was collected only in the llajmahal Hills. Tlic presc'nce in 
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the (ollection of iovnis. ^ncli as Barhus dot sails (Jordon), 

(itfnra mulhja (Sykos), Pa^ajmlorhynchaH (cafacalata,s (Ana.), Labeo 
hoijgul (Sykes), Neniachilai< dayi flora, iV. eoezardi Day and Rita patd- 
mViifata Yal., shows ilxut the fish-fanna of this part of the Hatpiiras 
is closely allied to the fauna of the AVestern (Jhats, Home of these 
species, such as Paraihsllothiptchati feufandafas, N('aufchili(,s afH^zardi 
and Rita ptmtHrafafa, were not found in the Hihawa rai\^e, llalpnr 
District.* The remaining species are widely disiributed in India and 
are, therefore, of little significance in a zoogeogiMphi<‘al discnissiou. 
These studies have clearly shown that the Hatpura Trend of nxoun- 
tains must have, at not a very remote period, a(‘ted as a highway for 
the dispersal of the Bastern Himalayan and Assam forms to the Western 
(Jhats and that the ftaro-Kajmahal (lap is only a comparatively re(‘ent 
feature in the physiography of India, Further, it is also clear that 
there must have been a continuity of waterways between the Westeih 
(rhats and the Satpuras of the Hoshangabad Distri(‘t not very long 
ago as can be inferred from a large numl)er of identical species of limited 
range that are found in both the reaions 

Tliougli in his studies on ‘The Distribution of Votehrate Aninials 
in India, (VyloTi and Burma \ Blanford^ attaclied little imj>ortau(*e 
to the distribution of f^esh^vater fishes, it is significant tliat lie had also 
come to similar comdusioiis as stated above from the distribution of 
other types of vertebrates. In describing the pe(‘uliariti<»s of Ihe fauna 
of the Indian Peninsula, he stated : 

The luajerit.y of the i‘(Mier.v muuerl arey\ hnvst lonns; Ilu‘ i<‘s (►! tli(‘ 

lUhnv-Orissn nrea are, verv few evceptioiis, Ihe same Ukos(» of Malabar, and 
may have. inhahitcMl the whole of Southern India iieiore Iho foresis of tin* Deeean ami 
('amatio \sero (deared, (hie < in umstaiiee seems slroagb suppoitt ibis \i(‘w. Th(‘r<‘ 
are two kinds oi ^ Lit f/n icucmts in. Jndia, one ol whieb inhabils (Vi Ion and <li<» W'l^stc'ni 
or Malabar eoast as far north as Uatnaj^iri, wbilhi 1h<» other iidiahilw the lower Hitna 
ljy&8 and countries tf) the eastw'ard. Neither is known to be touiai in the l)ee<*an oi 
Oamatie. The tw'o meet in Mie Bihar-Orissa area, the Malalwr lorni to the wmth, th(‘ 
Himalayan to Iho north. It is scarcely pi-ohahle that the sotithern spe<‘i(*H wr)ul<l 
in the area \mh‘ss it onw ranged over the country intervTuing lad.wecn (Huitia Nagpui 
and Malalm’. In the same manner the southern grackle {hlutnht^ irli^fhhn) nuHds tlu* 
Himalayan and Burmese graekle (W, hitfmedht) in the same area, btit is not known 
to be met with in the J)e(*enn or (^anmtic tracts. 

‘‘That the differences between the Biluir-Orissa pro\ince and the mljoining pro 
\inces of the Indian Peninsula are not ancient is, J think, showm by the absence of <iis- 
tinctive genera amongst the rejdiles and bat ra chin 

W'itli regard to tlie value of fn>shwator fishcH in zoogeograpliieiil 
studies, Blanford (7m*. cil„ p, 34.1) stated : 

“The evidence affcmled by freshw’ater fishes vaiies so nnu'h wiUi tin* prestsiee oi 
abhcnce of suitable habitats. su<*h as lakes and ri'kera, that if is geiierall\, I think, onis 
applicable to large areas.’' 

The distribution of hill-stream fishes, such as Amhlyrepn, iMfpnaa, 
Garra, Parapsihrhyv^chns, NmarMluff, etc., can only take pbice along 
hill ranges, so there is hardly any necessity to contemplate vasf- level 
tracts of the country to bo once (*overcd with forests in order to explain 
the distributiou of any genus occurring in the Peninsula of India on 
the one hantl and Die liills of Assam and the Baslern HimalayaH on 
the other. Sncl» a t^ontinuily of hill-ianges was provided l>y the orur 

^ Hora, S- Jtor, imJ. Mutt. XHH, pp. 365-374 (ia4<)), 

Blnnford W. T„ Phil, frana, lUty. Hw, London (B) (^XCJV, p. 3t)2 (HMU). 




1941.] S. |j. FTorx <V: K. K. N\ir: R(Uh)<*. 371 

extensive Satpum Trends which ^trolclicd from llie Assam llimakvas 
in the east to the Western (Jliats in the west We believe that the 
Satpiira Trend not only provided a hii3;h\vay for the dispersal of the 
so-called Malayan fishes to Peninsular India, ‘but also served as a roiite 
for the forest-loving forms anions* otlier ^roii])s of vertebrates that 
show a similar discontinuous ranue of distribution. 

Danio aequipinnatus (Mc(lelland). 

IS7S. /)<tnioaf(ji(ijiinnatifs, Dny, Fish. ftiHia, p, .>9(5, pi. W^r, (5. 

In 1934, flora and Mukerji^ f»ave an artificial key to tin* spci'iesof 
DciYiio and distinguished three closelv' allied spe(*ioK bv the following 
(‘hara<*ters : 

I. A Vrell-dofinod Iditck mark iumi upper aii^h^ of jrill- 
op(*ning. 

A. Ijj»ti(Tal bands hr(‘akinjj up nnlcriorlv tn form n 

moMM iwttorn. L. I. S? ; L. tr. 10 (7i/2j) . . /). Myei-s. 

H. Lateral bands not breaking up anteriorly to form 
a m<Utl(‘(l jmitern. Several well marked and 
uniform lateral bands. L. 1. 34*3(5, L. tr. 10 or 11 
(7J/2i[ or SJ/2J) .. .. ,, h, mqmpinnulHs^ 

{^WVhWmd), 

n. Black mark near upper angle of gill-opening abs^ent. 

L, I, 32-31 ; L. tr. 11 (Sj/2j) />. mahhanni/f (Jor- 

dan). 

In 1937, llora* recorded />. HiritjiUlfer Myt^rs® from Kouthorn India 
and eonunemted on the discontinuous rangt* of distribution of th(^ spe- 
cies. In the niat(»rial under report w(* hav<* all gradalions of (‘olour 
and scale c^ounts and find that tlie f Inw hp(‘t*i(‘s inenlion(*d abovt* cannot 
be distinguished from one another on any reliable ehnract<M' and should, 
tlierefore, be r(*garded as identical. Ue<*ently IIotu and La\v« found 
that tlie specimens of Danio from Travan(*ore were />. avtjaipinnafVH 
and that D, nutlaharivafi musti b<* regarded as a synonym of this sp(M*ieH. 
The South Indian sfieciinens of f). aa(faipln}fafas grow to a larger size 
than those found in Northern India. 

Barbus (Puntius) chrysopoma (hiviei and VaIen<‘iennos. 

1878. Barbuh vhrympomdf Day, Fhh, Jttdia^ p. HOI. 

Under tlie description of Barlmn pinmvr<ihn<. Day (lot\ ciL, p. 502) 
stated that ‘‘This form [/J. pinnaurafm] and 5. nhn/sopoma may be 
merely varieties of a single species, while B. aarami is closely allied 
According t/O Day’s descriptions of B. chrynoimm and B. pimmmiut^ 
the two species (*an be distinguished by the number of proflorsal scales 
12 in the former and 10 in the latter. Rimdara Raj’^, however, found 


m ^ h XXXIX, p. 25a {I937); NaU ImU Fd. India 

Iv, p. 406 (1938). 

* Hora, S. L. and Mukerji, I) .1)., Ind, JUm. XXXVl, p. 134 (1934). 

« Bombay Nut im, Boc. XXXVII, p. 76, 1934) has given reaaonB 

to enow Mat Bogan 8 Danio bnwni (Sfo. Itid, Mnt.l, p. 3JU5, 1907) cannot lie rmarded 
as a apeoios austinct trom D. oeqwpinnaim (MrOloll.)- 

« Horn, S. L., Sft. Ind Mv». XXXIX, p. 10 (1037). 

« Myers, a. S., Arntr. Mm. NofUatfn, No. IfiO, p, ] (1«S4). 

• Horn, S. L. and Uw, N. Bco. M. Mm. XLIH, f. 24.3 (1941), 

' Baj, B. Sundara, Bw. Jug. Mm. XTI, p. 204 flOJO), 
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that besides other characters there are U) to 12 rows of predorsal s<‘ales 
in the specimens of B. ckrysopoma from Madras and remarked : 

“ The above particulars show that Madras examples combine the characters of the 
thr^ species, B. earana, H. B., B. chrysopoma, C. and V., B* pifinauratus. Day, all of 
which according to the Fauna of Btitt&h India may occur in Madras.” 

In the limited series of specimens that we have examined, it has 
been possible to distinguish B. pinnauratus from B. chrysopomo by the 
number of predorsal scales, but there seems no doubt that the three 
species mentioned above along with B. caudmarginahis Blyth and 
B. sewelli Prashad & Mukerji form a series of very cloHely allied species, 
the specific limits of whi(‘h are by no means well defined. 

Nemachilus dayi Hora. 

1935. Neniachilus dayi, Hora, Bee, Ind, Mus. XXXVII, p. 57. 

1938. Nemachilus dayi, Hora, Bee. Ind. Mua. XL, p. 240. 

1938. Nemachilus dayi, Das, Bee. Ind. Mas. XL, p. 447. 

Nmiachilus dayi is represented in the collection by a large number 
of young, half-grown and adult specimens. The colouration is very 
variable. In young specimens the lighter bands are almost as wide 
as the darker ones and the dorsal and caudal fins are provided with only 
a few rows of spots. The characteristic colouration of the species is 
assumed in specimens about an inch and a half in length. From the 
large series of specimens now examined, it seems that tlie examples 
referred by Das {loc. cit., p, 446) and Hora^ to N. denisondi arc referable 
to this species. 


Amblyceps mangois (Hamilton). 

1933. Amblyceps manyois, Hora, Rec. hid. Mus. KKXW i)|). 507 -521 , tcKt- 
figs. 1-7. 

1940. Amblyceps mangois, Hora, Bee. Ind. Mus. XLll, p. 371. 

The occurrence of Amblyceps mangois in the streams of the Hoshanga- 
bad District is of special significance. During the survey of the Satpura 
Trend, it has been collected from all the hilly districts and Its range 
has thus been extended considerably westwards. 

The specimens under report are juvenile. The caudal fin is deeply 
forked and in some the lobes, especially the upper, are greatly drawn 
out and pointed. The adipose dorsal is relatively short and low. 

Amblyceps mangois is found along the Himalayas, hills of Assam, 
Burma, Siam, the Malay Peninsula and the Satpura Trend of mountains. 


Laguvia ribairoi Hora. 

Hora, Bee. Ind. Mas. XXII, p. 741, pi. xxix, fig, 3. 

1938. Laqvnti nbeiroi, Hora. Bee. Tnd. XL, p. 179, text-fig. 5. 

Laguvia ribeiroi was originally described from a single specimen 
coUec^d from the Khoila River, a tributary of the Tista River in the 
Jalpaiguri District. Two more specimens of this remarkable catfish 
were recorded from the Morel River in the Santal Parganas. The 
occurrence of the species in the Hoshangabad District is of great zoo- 


» Hora, S. L., Bee. Ind. Mus. XLII, p. 373 (1940). 
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geographical interest as showing the probable continuity of the Satpura 
Trend of mountains with the hills of Assam and the Darjeeling Hima- 
layas at a not very distant date. 

It has been pointed out by Hora {he. cit., 1938) that L. ribeiroi can 
be readily distinguished from L, sham by the nature of the dorsal spine 
which is serrated anteriorly in L. riheiroi and is smooth in L. shawi. 
In the chest region, there are folds of skin which form an adhesive appa- 
ratus similar to that found in species of Olyplothorax Blyth. Beeently, 
Hora and Gupta^ described similar conugations in L. .sMwi. 

Summary. 

The collection comprises 40 already known species. A note on tho physical fea- 
tures and ecological conditions of tho area from which tho collection was made is added. 
Short descriptions of localities with lists of fishes collected from oach arc also included. 
A referonoo is made to the zoogeographical distrilmtion of Amblyrc2>ii and Latfuma, the 
Eastern Himalayan forms, and of Parapsilorhynchu.^ Nemachilua evezardf, Rita pavi~ 
mntafat etc., of the Western Ghats. The significance of tho Satpura Trend in tho dis- 
tribution of Malayan forms to Peninsular India is discussed. Notes arc appended 
on Danio aequipinriatus (McClelland), Barhun (Puatuia) chrysoponia Ouv. & Val., Nona- 
chilua dayi Hora, Amhlycena tnangoia (Ham.) and Laguoia riheiroi Hora. 

^ Hora, S. L. and Gupta, J. 0., Jomn. Hoy, As, Boc* Bengal IJl) VI, p. 5, 1940 (I04f )• 




TWO NEW CYPRINID FISHES FROM TRAVANCORE, SOUTH 
INDIA, WITH REMARKS ON BARBUS {PUNTIUS) MICROPO^ 
GON CUV. AND VAL. 

By B. SuNDARA Raj, Diwan Bahadur^ MA., PkD. {Liverpool). 

Tn a recent article,^ a remarkable new genus of Ihe Rchizotboracine 
fishefrwas described from the Periyar Lake, Travancore, and attention 
was directed to the location and physical features of the Lake. Of the 
two new C\’prinid fishes, which form the subject matter of the present 
article, one was obtained from the Lake, while the other was collected 
from the Kallar, a tributary of the Pambiyar River, a few miles to the 
south of the Lake. 

In their account of the freshwater fishes of Travancore, Hora and 
Law® have referred to the preponderance of endemic species in Penin- 
sular India and indicated that thi<=t fauna must have been isolated 
from that of the rest of India for a considerable period. The two 
new forms of fish described in this paper add furtlier to their list of 
the endemic species known from the State. 

1 wish to express here my great indebtedness to Dr. Baini Prashad 
and Dr. R. L. Hora of the Zoological Burvoy of India for the loan of 
material, literature and suggestions. The illustrations were prepared 
by the artists of Ihe Zoologi<*al Burvoy of India under the supervision 
ol Dr, Hora. 


Barbus (Puntius ophicephaluSy sp. nov. 

B. iii; D. 3/7; P. 1/13 (1/13^1/15)8; y, ]/8; A. 2/5 (2/5 -3/5) ** 
0. 19 (17-19) ; L. L iO+l (40-42-M-2). L. tr. 7-7i/6.^ 

Tawil name . — ^Kechathalai kendat. 

The head and anterior portion of the body are not compressed in 
the adult though somewhat compressed in the young. The dorsal 
profile is sliglitly more arched than the ventral ; it is convex from the 
tip of the snout to the dorsal fin and almost straight behind that fin. 
The top of the head and nape are noticeably broad and flattened. The 
maximum depth of the body, which is at tlie nape or immediately behind 
it, is contained 4*3 (3*8 -'4- 1) times in the standard length. The large 
and bluntly coiuc*al head is broad and depressed (compressed in the young). 
Tlie height of the head is equal to its width (in the young the head is 
higher than broad) which is 2/3 of its length. The head is contained 


i Raj, B. fiundara, Rec. Ind. Mua. XLIII, pp. 209-214 (1941). 

sHora, S. L., and Law, N. C., Rec. Ind. M>us. XLTII. pp. 233-266 (1941). 

** In tbo descriptions which follow the scale counts and meosnretnents of the holotype, 
which is the largest complete specimen collected, are given, followed within brackets 
by the range of variation, if any, shown by the paratypes. 

* Counted from the origin oi the dorsal fin to the lateral lino and from the lateral 
line to the midveutral row immediately in front of the root of the ventral fin, omitting 
the raid-dorsal, mid-vcntral and lateral line rows of scalos. 
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A rbstrai and a inaxillary pair of barbels are present; the former 
iirfe equal in length te and the latter 1^ times as long as the diameter 
bf the eye; They are relatively shorter in the young. The left rostral 
barbel of the holotype is bifid, evidently an abnormality. 

the gill openings are large. The gill membranes are united with 
the isthmus below the posterior border of the preopercle. The gill 
takers are few — 4 (4-6) — ^widely spaced, short and stout ; the 
longest is 2/5 of the gill filaments. 

The pharyngeal teeth^ are in three rows 6‘3*2-2*3*5. They are 
strongly compressed and hooked, with oblique spoon-like grinding sur- 



Text-fig. 2 . — Barbue (Funtius) ophicephalm, sp. nov. 

ct. Air-bladder : x2 ; b. Pharyngeal bones and tepth : X4 ; c. A scale from dorsal 
surface: X6. 

The above parts were dissected out from a Paratype. 

faces. The pharyngeal bone is 4 times as long as broad and has a well 
defined anterior angle and a narrow pitted surface which does not extend 
beyond the angle. 

The scales are moderately large, the largest being about 3/4 the 
size of the eye. In the scapular region the scales are broader than long 
and have a gently convex basal margin, more or less straight lateral 
margins, and a bluntly conical apex. The nuclear area is large and is 
basal in position. The radii are developed all round the scale. 
The circulii are degenerate in the apical field. A long axillary scale is 
present at the root of the ventral M. The lateral line is complete, and 
extends in the form of open pores , on the head a,s far as the; nasal 
openings. There are two IStteral linep on the right side of the holotype, 

~*The description is'after iliat of Y. X. Chn, Biol, BuDl. Bf. Joikn’o VnivertityJ Bhannhai, 
n.Rp.83,84{1936). . . ' ' . ^ . 
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tlie upper tcruiiuatiii^ after tlic leiitli .scale, evidently an abnormality. 
There are 3 (3o-5) rows of .scales between the lateral line and the 
base of the ventral fin, 17 (15-17) predonsal scales, and 10 rows 
round the caudal peduncle. 

The dorsal fin, which is as long as the head from the anterior 
margin of the eye to the gill cleft, commences slightly nearer the 
tip of the snout than the base of the caudal fin, somewhat in advance 
of the ventral fin. It has a slightly concave or nearly straight free 
margin. Its last undivided ray is stiff and slightly enlarged but very 
weak, smooth and articulated in its upper i)art. The pectoral (hi is 
somewhat falciform and as long as the head without the snout. In the 
young it is comparatively longer. It docs not 3 each the ventral, when 
depressed, by a distance equal to half its own length. The ventral 
fin is shorter than the pectoral, has an obliquely truncate free margin, 
and does not reach the anal fin, when depressed, by a distance about 
two-thirds its own length (in young .specimens this distance is only 
half the length of the fin). The anal fm, wliich is longer than t!io 
dorsal fin, has a rounded free margin. In the young this fin is shoi'tcr* 
than the dorsal. It reaches when depressed, the root of the caudal fin, 
(in the young the anal does not reach the caudal). The caudal fin 
is deeply emarginate. 

In fresh specimens the back and the fins arc ricli golden brown, the 
sides and the abdomen silvery brown. A broad dark band runs along 
the lateral line wliioh is comi)osed of lino black ,s])ols on the bases of 
the lateral line scales. 

The food of the .specimen dissected consisted abnosi. (»x(dusivoly of 
insects. The alimentary canal is about 2*75 times as long as the Ixxly. 

BarbuH oiplikephahu^ is rare and was found in the Kallar. a (ribnlaiy 
of the Pambiyar Kiver, to the Bouth of the Pacliakani Kstat<‘ adjoining 
the Periyar Lake. It inhabits rocky pools in whicli decaying vegoi.ation 
is present in large quantities. The vernacular name of tlio fist* refens 
to this peculiar habitat. Four specimens were collected in 1935 and 
seven in 1937, ranging in size from 66 to 1 96 mm. The moasurcment.s 
of the largest (holotype) and the smallest (paratype) are given below. 

Hololype. — ^F. 135li/l, Zoological Survey of India {hid. iLfw6*.), 
Calcutta. Besides the holotj^pe, 7 paratype.s (F 13615/1) arc also 
deposited in the collection of the Zoological Survey of India. 


Measurenmils in 

milUimlm* 

Hololyx)o. 

I^aialypt 

standard lougth 

lea 

42 

Height of body 

as 

11 

Lezigth of head « . 

44 

(a 

Width of head 

ao 

7 

Height of head 

ao 

0 

Length of caudal peduncle 

.. 25 

7 

Least height of caudal poduuclc 

.. 15 

5 

Diameter of eyo 

8 

4 

Interorbital space 

18 

5 

Length of snout 

1-1 

4 

Length of dorsal hn . , 

.. aa 

10 

Len^h of pectoral hu 

ai 

0 

Len^ of ventral hn . . • « 

.. m 

7 

Len^ of anal fin .. 

ai 

8 
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Remarkis, — Dr. Hora called my attention to the close resemblance of 
this species to Barbus lithopidos Day.^ It is. however, distinguislied from 
Day’s species by tlie absence of a horny covering to its jaws in the pre- 
served specimens, tlie smaller number of its tin rays and the larger num- 
ber of its lateral line and predorsaJ scales. 1 examined all the specimens 
of B. liiliopidob ill the collection of the Zoological Survey of India in- 
clinling Day’s own specimens as well as one in my collection from 
Nilambur. The fin rays and scales in 7 specimens of B, lithopidos, rang- 
ing in size from 90 to 325 mm. in standard length were as follows : 

D. 4/0 ; A. 3/5 ; V. 2/9 ; L. 1. 3G-38+1 ; Predorsal scales 11 14. 
in a very young specimen measuring 07 mm. in standard length the 
counts wore : 

D, 4/8; A. 3/5; V. i/8; L. 1. 30. 

The corresponding niiml)ers in 8 specimens of Burbots ophicephalus, 
ranging in size from 42 to 163 mm. in standard length, were as follows : 

D. 3/7; A. 2-3/5 ; V. 2/8 ; L. 1. 40 42+1 2; Predorsal scales 15-17 
Two of the specimens of B. lithopidos were very young specimens measur- 
ing 57 and 90 mm. in standard length respectively. They differed from 
the rest in the remarkable depth of body, which was 2-6 times in the 
length in both, whereas in the rest Ihe cieptli of body ranged from 3-3 
to 3*7 times in the length. Evidently this is a characteristic of the 
young of jB. lithopidos. The depth of body in B, ophicephalus ranges 
from 3*8 to 4*1 times in the length. Even in the youngest specimens, 
42 mm. in standard length, the depth is +1 tunes in the length. 

In B, lithojndos, except in the very young spe<jimcns, the anterior 
rays of the dorsal tin are distinctly prolonged and the t*andal fin is pro- 
portionately longer with narrow, falciform, sharply poiiilod lol)es ; 
wliereas in B. ophicep/inlus tlio <*orrcspoiHling dorsal rays and the caudal 
fin arc short, and the latt<u“ having broad blade-shape<l lobes Finally 
the difference in colour is very marked. Except in the very young 
specimens, B, lithopidos has the outer rays of the caudal tin cliaractoris- 
tically white ; tliis was seen in all the specimens oxamiuod, ineduding 
those collected by Day nearly ihree-(|uurters of a century ago. More- 
over, B. lithopidos is devoid of a dark lateral band on the luxly. 

Barbus (Puutius) micropogony subsp. periyarensis, nov 

D. 3/9 (3-4/9) ; P. 1/16 (1/13-J5) ; V. 2/8 ; A. 3/5 ; 0. 19 ; L. 1. 42- 
43+2 ; L. tr. 7/7. 

Tamil -Kaiuvan (Tlie charcoal-ctoloured one). 

The body is oblong ajid (‘ompressed, its greatest depth, which is 
below the commencement of ihe dorsal tin, is 3*2 (3’2-S-3) times in 
the standard length. The head is rather small, conical, and somewJiat 
depressed. Its length is 4-6 (4’2-4*r)) times in the standard length 
and its widtli is almost equal to its lieight. The caudal peduncle is a 
little longer than high ; its least height being 1*2 (1*1-1'3) times in its 
length. 


* JDay, P,, Fioc. Zoot, /Sfor, LondUm, w, 708 (1873) ; Fislu India, p. 507, pL cxxxvJUi, 
lig. 2 (1878) ; Fam, Brit Ind. Meh. 1, p. 310 (1889). ' 
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The eye is large, comparatively larger in the young ; its diameter is 
contained 4‘3 (3-1-6-6) times in the length of the head; It is placed 
nearer the dorsal profile than the ventral, and almost entirely in the 
anterior half of the head. The interorbital space is proportionately 
wider in the adult. It is nearly flat and is 1*7 (l*I-2‘5) times hi the 
diameter of the eye. 



Tbxt-fig, 3 .; — Barbus (Puntivs) micropogdu, 8 iib«p. pmpiremh, nov. 

a. Lateral view of Holotypc ; X J ; Dorsal surface of htwl and anterior part of 
body of same ; X ij j c. Ventral surface of head and anterior part of body of same. ; 
Xh 


The snout is conical and bluntly pointed and has no free lateral 
lobes. It is 1*5 (l*l-2*2) times as long as the diameter of the eye. 
The mouth is semicircular and subinferior (distinctly inferior in the 
adult). The cleft of the mouth is nearly horizontal apd does not reach 
below the anterior border of the eye. The rostral fold is deep, hori- 
zontal and entire. The lips are moderately developed and continuous 
round the corners of the mouth. The postlabial groove is interrupted 
in the middle. The upper jaw is longer than the lower. 

A rostral and a maxillary pair of barbels of almost equal size are 
present, and reach well beyond the anterior and posterior borders of 
the orbit r^pectively. 

The 9 pr 10 gill rakers in the adult are mere stumps anteriorly ; 
the longest of them is hardly, one-fourth as long as the gill filaments. 
The pharyngeal bone is 2/3 as wide as long ; its anterior eduntulous 
process is very short and the pitted surface luurrow. The anterior angle 
prdminentii The phaiyngeal teelii are compressed and hooked and 
M tBual in three rows : 6*3*2-^2T3*fl. The alimentary canal is a little 

f , ^* £iol.‘ fytUi 8t. John's II, 
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over twice as long as tlie body and in the specimen dissected contained 
green vegetable matter. 



Tbxt-fiq, 4. — Barbus (PmUm) micropogon sub* sp. pmyarenMSf nov* 

a. Air-bladder: Xl|; Pharyngeal bones and teeth: X4J; e, A scale from 
dorsal surface : X5. 

The above parts wore dissected out from a Paratype. 

The scales are fairly lajge ; the largest is of the same size as the eye. 
They are rounded with a wavy basal margin The nucleus is basal. The 
circulii are obsolescent in the apical region. The apical radii are 
numerous and more or less parallel ; the median ones reach the 
nucleus. A few lateral and basal radii are present in the scales of the 
caudal peduncle. There are 4 rows of scales between the lateral 
line and the base of the ventral fin, 16 rows round the caudal peduncle 
and 21 (19-21) predorsal scales. 

The dorsal fin commences opposite the ventral and midway between 
the tip of the snout and the base of the caudal fin. It is longer than 
the head. The last undivided dorsal ray is osseous, smooth and much 
enlarged. In young specimens it is relatively longer. The free margin 
of the dorsal fin is concave. The first branched ray, which is the longest, 
when depressed, reaches J (f-f ) the way to the root of the caudal fin. 
The pectoral fins are somewhat falciform and nearly as long as the head. 
They r^ch the 12th (I2th-i3th) sOale of the lateral line, and are separated 
from the base of the ventral fin by a quarter of their own length. The 
ventral fins have an obliquely tranoate free niargin and are, separated 
from the anal fin.by half thpir own length. The anal has an obliquely 
truncate free margin and^wnen dOpressad reaches the base of the caudal 
.fill , (in immature s|iecimei«t the anal fin is shorter),, The anal fin in 
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breeding females is longer than tlio dorsal and often reaches beyond the 
base of the caudal. The caudal iin is deeply forked. The upper lobe 
is longer than the lower. The head and body are dark brown or blackish ; 
the fins are stained black. 


Measurements in millimetres. 

Smallosi 
IToldi.ypo, para typo. 


Standard length 


200 

117 

Length of head 


17 

28 

Width of head . . 


30 

17 

Height of head 


32 

18 

Height of body 


63 

37 

Length of snout 


16 

9 

Diameter of oyo 


11 

0 

Tnterorbital space 


19 

10 

Length of caudal peduncle 


27 

18 

Least height of caudal peduncle . . 


23 

11 

Holotype. — "S 13516/1, Zoological 

Survey 

of India 

{hnl. M'its.), 


Calcutta. Besides the holoty^e, 1 paratype (F 13517/1) is nlso <lop(>site(l 
in the collection of tlie Zoological Survey of India. 

Bemarhs. — B. micropogon^ which has not so far been recorded from 
Travancore, is one of the (‘onnnoneBt fish in the lake. The above des- 
cription is l3ased on the head of a large specimen, the hmgtli of winch 
was not noted, and three smaller specimens, whi(‘h alone w(»n‘ preserved. 
For the relationships of the now subspecies reference may be made to 
the following account of B. miempogoh (Juv. and Val. 

Remarks on Barhus [Pvm'ivFi)MivnovoaoN (Juv. & Vau. 

Barbus (Puntius) micropogou Ouv. & Val. 

1842. Barbus micropogon. Cuvier k \'alcnc3fiTineH, ///V. A’f/^ XVI, 

p. 188. 

1848, Barbus mi^ore7bsis, Jordon, Mad. Jonrn. Liif. AV/. XV, p. ;}J2. 

1867. Puniiiis (Barbodes) grarilis. Day, Ptoc. Zool, Boc, lAmdo)u J). 200, 

1868. Barbus conirostris, Gilntbor, Cat. Pish. Brit, Mus. VII, p. 127, 

1877. Barbus conirostris, Boaven, Havuibool\ Pr. Waiter Pish. India., p. 14, 

1878. Barbus tnicropogon, Day, Pish. India, p. 563, pi. cxxxvi, lig. 3 ; 

pi. cxxxviii, fig, 4, 

1889. Barbus micropogon. Day, i'aun. Brit. Ind. Pish. I, p, 30 1. 

1927. Barbus micropogon, Narayau Rao and HoHliaohar, fl. Ylu. Jouru. M^tsm 
I, pp, 1J7, 130, 

1931. Barbus micropogott, var. ^nysorsnsis, Mnlvorii, Jomn. Bmnhau Nat. Tiisi. 

XXXV, pp. 166, 167, 

1937. Barbus micropogon, Hora, Bee. Ind. Mus. XXXIX, p. 10. 

There is a certain amount of confusion in the taxonomy of BnrhtH 
mkfopogon, Cuvier and Valenciennes' originally described tliis spe<‘ies 
in 1842 from Mysore ; their description based on a young specimen 
(S'' long) is meagre and is not accompanied by a figure. In 1 848, Jerdon*^ 
described two similar species from the Cauvery, Barhm mysormm 
with 38 scales along the lateral line in 9 rows and snout covered with 
mucous pores, and Barhus gracilis with 42 scales along the lateral lino 

■ ' I . I . I ■ ■ ■■ ^ , . . . ^ ^ ^ ^ 

1 Cuvier, G. and ValencicnncK, A., Hist. Nat. Poiss. XVF, p. 188 (1842), 

» Jerdon, T. 0„ Mad. Joum. Lift. Bci. XV, pp. 312, 313 (1848). 
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in 12 rows and snout smooth. He noted that both the species occurred 
together in the same locality in the Cauvery and that the latter was 
a very well defined species In 18G7, Day^ in redescribing JS. gracilis 
under the name Pnntius (Barbodes) gracilis gave the number of scales 
along the lateral line as 40 and along the transverse series as 7/4. At 
the same time he described a new species Puntius (Barbodes) dubius 
from the Bhavani, a tributary of the Cauvery, with 42 scales along the 
lateral line, and remarked that in appearance B, dubius was the same 
as P. gracilis from whicli li might be only a sexual difierence. In 1868, 
Gunther^ redescribed B, wicropogon from a stuffed specimen and men- 
tioned only 2^ scales between the lateral line and the root of the ventral 
fin on ac(‘ount of which and other differences Day^ did not consider 
Gunther’s B. micropogou as synonymous with that of Cuvier and Valen- 
ciennes. Giinther* also described a new species, B. coniroslris, with 
the scale counts “ L. 1. 40 and L. tr. 7/7 ” from specimens supplied by 
Day as B. gracilis and included B. gracilis Jerdon and P. gracilis Day 
in its synonymy, but recognised B. dvbkis as a valid species, with Day’s 
reseiwation that as it is extremely similar to B. couiroslris (=P. gracilis 
Day) and miglit be only a sexual dillerenco. B. mysorensis Jerdon was 
considered by GiiniherS as a doubtful species. 1870, Day^ stated : 
‘‘It appears not improbable that B. mgsoreusis, Jerdon is the same as 
B. conirostris, (Uintlicr. The species 1 termed B. dubius, I find, has 
five series of s(‘ales between the lateral lino and the base of the ventral 
fin.” In his later publii^atiou, Day’ merged Jerdon’s two species, 
B. mjsoreusis and B, gracilis, and (Uiuiher's B. coiirostris in the synony- 
my of B. micropogou, but ndained liis own species B. dubius as distinct. 
However, he recognise<l B. mgsorcusis Jerdon as a variety of B. micro- 
pogon with numerous ])ores tm the snout and preorbitals. In 1931, 
Mukerji^ jedes<‘ribed B, mgsorcusis from two specimens, 135 and ICO 
mm. long, in the (collection of the Zoological Survey of India, and dis- 
tinguished it from the forma tgpica as follows : - 


y?. mirropoffon, 

1, Head IcHS than i liinch in h*na:th 
of bocl;^ . 

2. 8nout blunt and without tubort*!**^ 

3. Anal fin when laid fiat to 

the bawc of the caudal fin. 

4. 88*30 w'aloH along lateral litu*. 

5. 12 prodoiNal Heal(>s. 


/y. oiicfopotjon \ar. mysoanhih. 

Head 4*25 times in length of bod.v. 

Snout pointed and (overwl with pointed 
tubendes. 

Anal fin when laid flat extends to the 
middle of (*audal p<*(l\mcl(‘. 

41-42 HcalcH along lati^ral liu<\ 

14-15 predorsal B(‘aleH.” 


The fom from the Periyur Lake clewrihed al>ove (lifEors iu having 
424-2 scales along the lateral line and 19-21 predorsal scales, and it is 
on these characters that it has been kept separate as a subspecies. 


1 Day, Jb'., Pw. ZooL JSor, London, p. 290 (1867). 

» Gunther, 4., Cat. Fish, Brit, Mus, VIJ, p. 126 (1808). 

»Day, V., Fish, India, p. 563 (1878). 

♦ Gtinther, A., Cat, Fish, Brit, M%i$, VII, p. 127 (1868). 

•Gfinther. A., Cat. Fish. Brit. Mas, VII, p. 83 (1868). 

* Day, F., Proc. Zool. London, p. 373 (1870). 

’ Day, P., Fish. India, p. 563 (1878). 

«Mukerji, D. !>** Journ. Bombay Nat. Hist. Boe. XXXV, pp. 166, 167 (1931). 
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In order to determine the validity of the various forms of B. micro- 
pogon mentioned above, the following specimens in the collection of the 
Zoological Survey of India, the Madras ]?isherios Depaitmeut and the 
specimens collected by me from the Periyai Lake were examined. 


Jinrhus dvhius. 

1. Day’b lypo. Indian Muscinn Nn. 2373, 11. 

2. Indian MuHomn No. F, 12388/1, <^aiiv(‘V>, (*oorj£ .. 

3. Madras Fisheries Doparitnoni , Oauvery, Mellur Dam. 

4. Madras Fisheries Department, Canvery, Mettnr Dam 


2r)0 mm. 

Pores on snout. 

L. I. 42 I 2.1 
L. iv. 

<14 mm. 

No pores on snout. 
L. 1.42 I 1. 

L. <r. S/4. 

:m mm. 

Pores on snout. 

L. 1. 42 ( 2. 

L. tr. 0/4 J. 

230 mm. 

Por<‘M on snout, 
h.l. 42 I I. 

L. tr. 8/3i, 


Barbus micropogon and varieties. 


5. Indian Museum, No. 230/5, Day’n speeimen from Bhavani B, 

6. radian Museum, No. 2372, Day’s npeeimen fiom Bhavani B. 

7. Indian Museum No. 2411, Day’s speeimen fiom Bhavani B, 

8. Indian Musemn No. F. 11140/1, Burton’s sp<H*jm(*n from 

Bhavani R, 

9. Madras Fisheries Department, Cauvery, Mettur Dam. 

10. Madras Fisheries Department, <’auv<^, Metiur Darn 

11. Marlras Fisheries Department, Periyar Lake 

12. Madras Fisheries Department, Periyar Lake 

13. Madras Fisheries Department, Perijar Lake . , 


1 10 mm. 

No pores on snoiit, 
L. 1. 39 { I. 

L, tr. 7/31. 

200 mm. 

Por<»s on snout. 

L. I. to I t. 

L. tr. 0.7/31. 

(<i5 nun. 

Bores tm snout. 

L. I. 40 I 2, 

L. tr. 7/31. 

138 mm. 

Btfrt‘s (m snout. 

L. I. 39 1 1, 

L. tr. 7/31. 

120 mm. 

Bor(*s on snout. 

L. J, 39-1-1. 

L. tr. 7/31. 

12,') mm. 

Bores on snout. 

L. 1. 38 <Sr 39. 

L. tr. 8/31. 

200 mm. 

No pores on snout, 
L. 1, 424 
L. tr. 7/31. 

150 mm. 

No pores on snout. 
L.1.434-L 
L. tr. 7/31. 

117 mm. 

No pores on snout. 
L. 1. damaged. 

L. tr. 7/3-31. 


* The additional scales are those on the caudal fin. 
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There is no one character which absolutely distinguishes B. dubms 
from B, micropogon. If, however, both the number of scales along the 
lateral line and the number of transverse rows of scales from the origin 
of the dorsal fin to the lateral line and from the lateral line to the root 
of the ventral fin (omitting the mid-dorsal and lateral line rows) he taken 
into account the specimens examined can be arranged in three groups 
as follows : — 

Group 1.— L. 1, 38-40+1-2 andL. tr. 7-8/;U. 

Specimens Nos. 5-10 from Bhavani and (^auvery 
rivers named B. micropogon and var mysorensis 
in the collocations. 

Group 2.— L. ] 42 43+1-2 and L. tr. 7/3-3|. 

Specimens Nos. 11-13. The new subspecies from 
the Periyar Lake. 

Group 3.— L. 1. 42+1-2, andL. tr. 8-9/3J-r), 

Specimens No. 1-4 from Bhavani and Oauvery rivers 
named B dvbivs Day in the collections. 

The wider range of specimens now examined in Group 1 does not 
support Mukerji’s^ attempt to distinguish B. micropogon forym typica 
from the variety mysorensis chiefly on the presence or absence of pores 
on the snout, as the other distinguishing characters mentioned by him 
are intermixed. For instancie, specimen No. 2305, which has no pores 
on the snout, has a head which measures '(•2 times in standard length, 
while specimen No. 2372, whicli has pores on its snout, has an anal 
fin extending to the base of the caudal fin. The occurreiu^o of pores and 
the proIonge<l anal fin will in all probability prove to be secondary s<*xual 
characters, as they are in some otlicr spetdes ol Barhn^, 

Group 2 from the Periyar Lake is suflicientlv distinct from Group 1 
to rank as a subspecies and has accordingly been (les<*ribe(l above as 
new. 

Group 3 represents all the specimens labelled B. duhius in the 
collections. The number of s<*alcs along the lateral line in young and 
adult specimens is 42 as in Group 2, but the latter has only 7 '3 J transverse 
rows of scales. Further, except in one very young spe(‘imen, measuring 
64 mm. (No. F, 12388/1 from (Joorg), the length of the snout is twice 
the diameter of the eye. Though J)ay in all his descriptions gives tlie 
length of the snout as 1| diameter of the eye, in his type spe»'nmen 
(No. 2373) as well as in his figure the length of the snout is two eye- 
diameters. Though in tlie very large spetdmen of periyarensis the 
diameter of the eye is contained 2*2 in the snout, the sharpe of the snout is 
very different from that of B, dubvus. Also the eye is nearer the edge 
of the opercle than the tip of the snout in all the specimens of JB. d^Aius^ 
except in the very young specimen in which it is placed in the middle 
of the head. In B. micropogon and its subspecies periycyemis, the eye 
is nearer the tip of the snout and rarely in the centre of fhe head. The 
mouth of B. duhius is narrow and pointed anteriorly, whereas in B. 
micropogon it is broad and semicircular. Except in the very 
young specimens, the long and peculiarly shaped snout as well as ite 


» Mokhorji, JD, D,, Journ. Bombay Nat, Hint, Boc, XXXV, pp. 166, 107 (1031). 
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blight pink colour changing to a uniform silvery white after preservatio 
readily distinguish B. dubim from B micropogon and its siibspech 



Tuct-iio. 5.— Datbui (Puntiiis) diibhis Day. 

a. Latent] view of head and anteiior p.Mt ot l>o(ly : > <•«. J : b. Vent ml Miirfaeo of 
head and anterior tmit of body; •Kca. 


perij/aremiit. Further, the scales, size for size, are smaller and the dorsid 
spine wetiker in B. d/uhius. These two characters arc diseernablc even in 
very young specimens measuring two to three inches in length. 

Both B. wicropogon fonm tgpicn with 38-40^-1 scales along the 
lateral line and 7-8/3J transverse rows and B. dubim Day with 42 |-I-2 
scales along the lateral line and 8-9/3 J -.6 tran-sverso rows occur together 
in the Bhavani and the Cauverv. As Jerdon’s B. mymrrum with 38 
scales along the lateral line in 9 rows and B. gmcilh with 42 scales along 
the lateral line in 12 rows were found by Jerdon in the same locality and 
the latter wa." considered by him “ a very w^oll defined species ”, there 
is little doubt that the species described by Jerdon correspond to B. 
micropogon and B. dvbius respectively. Day gave the lateral line scales 
in B. gracilis as 40, evidently mistaking it for B. micropogon, and redes- 
crihed the form with 42 scales as his new species B. d'tibkis. Following 
Day, Giinther also assigned the form with 40 lateral line scales to 
gracilis ard remmed it as B. conirostris. Giinther’s B. micropogon, is 
evidently not a synonym of B. micropogon Cuv. & Val. In his later 
works, Dayi persisted in ignoring the 42 scales, the distinctive character 
of B. gracilis mentioned by Jerdon, and included both B. mysorensis and 
B. gracilis as synonyms of B. micropogon. Cuvier and Valenciennes’s 
being the first pme of the species with 38 to 41 scales along the lateral 
line should supersede B. mysorensis Jerdon and B. conirostris Gflnther 
For the species with 42 scales along the lateral line B. gracilis Jerdon 
has priority over B. dubius Day, but as Jerdon’s name is preoccupied by 
B. jmoilss Schleg,, the species has to be designated B. dubim Day. ^ 


> T)ay, T. PM. India, p. 663 (1878) ; Fms. Brit. tnd. Fish. I, p. 304 (1889). 



NOTES ON FISHES IN THE INDIAN MUSEUM. 

XLI. New Records of Freshwater Fish from Travancore 

By Sunder Lal Hora D.Sc,, F,R£,E., F.N.L, Aseislant Svperin- 

iendent, and K. Krtsiinan Natr, Gallery Assista^it, Zoological 

Burvey of India, Calcutta 

In tlieir recent account of ‘ The Freshwater Fish of Travancore 
Hora and Law ^ gave a list of 7G species so far recorded from Travancore 
and discussed then* geographical distiibution. It was surniiaed that 
further reseaich will bring to light the presence of more species of fresh 
water fishes fiuin this verv interesting zoogeographioal area, which 
forms the exireme soutli of Peninsular India. Rlore recently, Sundara 
Eaj2 has described a species of Barbus, B, (Puntius) ophicep/iahis, and 
a subspecies of the South Indian Barbas {Puntius) nncropogon (subsp. 
periya)ensis Raj) from the Kallar, <i tributary of the Pambiyar River, 
and the Periyar Lake respectively. Mr. S. Jones, made a small collection 
of fish from the Kallai stream, SO miles nortlieast of Trivandrum, on the 
8th June 1941 and oJitaincd specimens of the following species : — 

1. //r/^ »s/s (Hi\ i(»i and ValtiUH^nncs .. .. .. 2 bpmmons. 

2. (McOkllaml) . . .. 2 spotmwns. 

3. Bttihus {PuHiiiis) filftHH iUosus (OuMci and Val( n( jenin s) 2 specimens. 

4. Jjinbus {Toi) matahd) i( *]{^uUn\ .. .. 3 Hpceimens, 

5. Gana.jffdoHi {\h\\) . . .. .. .. 2 specimens. 

Oanauiidli/d 2 specimens 

7. B{( i/opt( ms qnsdfs (I )a> ) . . . . 5 speemK^is. 

The last sjiecies is r(M‘orded hcio from Travan(*ore for the first time ; 
it wMs desi'rihed by Day^ in 1878 from Houtli (Dinara where ho had 
procured two examples in Iresh wafer, Ihe largest being 1$ inches”. 
One of Day's specimens is probalilv in the s’ltijks Museum van Natuur- 
lijke Ilistorie, Leiden, for Koumans^ mentions io liave examined an 
examine from Oanara. The whereabouts of the se(*ond specimen are 
not known. Sicyopterus griseas marks the western limits of the genus. 
We avail ourselves of this opportunity to redescribe this rare species 
from fresh material. 

Mr. K. Bhaskaran Nair sent 5 specimens of a small freshw^ater Globe- 
fish, which he had coUeeded in April from the Pamba River in Central 
Travancore. He noted that It is called ' Attunta ’ (ball of the river) 
in Malayalam and children play with it by blowing into its mouth and 
inflating it. The general yellow colour of the body has faded now, but 
when fresh it gives the fish a beautiful appearance.” 

These specimens belong to the monotypic subgenus Monolretus 
Bibron® ; the only other species included in it being Tefraodon 

1 Hora, 8. L. and Law, N. C., Bh, Iiid, Mv6. XLIJI, pp. 233-256 (1041), 

®Raj, B. Sundaia, Jtet. Ind. Mus, XLllf, pp. 375-386(1941). 

®Day, F., Joiini, Linn, Bot, Loudmi (Zoology) XllI, p. 140 (1878). 

♦Koumans, F. P., Mem. Ind, Mua, XIII, p. 296 (1941). 

® Jordan, in hit* Genera of Jf'khea (pp, 198, 263, 1919) notes that Moiwtretua Bibron 
(Bev, Mag. Zoot, Pan* a VII, p. 281, 1855) is a synonym of Lciodon Swainson {Nai. Hist, 
Classification FiiJt. etc. Jl, p. 194, 3839). A leference to SVainson’s work shows that 
Leiodon is insufficiently chai actor izcnl. We have, therrdoro, rctaiiUKl the name Mono- 
treivs for this group of * Puffers’. 
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(Monotretm) cntcutia (Hamilton), which, according to is known 
from “ Fresh waters of Orissa, Bengal and Assam”; it is also common in 
Burma®* This new species is also described below. Tlie discontinuous 
distribution of Monolrelva is of zoogoograpliical significance. 

It is worthy of remark tliat witli the exception of Sicj/opfmoi (jmeus, 
which is known from South Canara ai\d Travaiu*orc, tlie other three 
species or subspecies are endemic in the State. 

Sicyopterus griseus (i)ay). 

1878. iilcydhm yiihvum^ Day, Li)m. A?or. LomUm (Zooi.) XIII, p. 140. 

1878. Bicydium grheum. Day, Flnh. India (A(i<l(‘iuJa and ( ‘on igonda), p. 747. 

1889. Slcydium ytiMeum, Day, Fttuv. Brit. ImL l<"ish. II, p. :i7a. 

J941. Biryopft^nn yitUvun, Kouiiiajis, JBdem. Jnd. Mas. XJII, p. 290. 

D. 6li/9-10; A. 1/9-10; P. 16-17; V. 6; 0. 13 1-; L. 1. 76-82; 
L. tr. 26-27. 

Sicyopterus griseus is a stoutly built species in wJiich the head and 
the anterior part of the body are slightly depressed or subcylindrical 
while the tail portion is compressed. The height of the body is contained 
from 4*82 to 5*48 times in the standard length and from 5-68 to 6*60 
tin.es in the length with the caudal fin. The head is depressed and 



Tbxt-fx«. 1 , — Hicyophrua grinevs (Day). 
a. Lateral view : x 1 ) ; b. Dorsal surface of head ayid anterior part of hody ; 
X If ; c* Ventral surface of licad and anterior j>art of body j X 1 J ; z/. A nuHliau tooth 
from the upper jaw ; x26. 

flattened both above and beloAv ; its width is greater than its height. 
The length of the head is contained from 4*18 to 4*83 times in the standard 
length and from 5'04 to 5*78 times in the total length. The width of 
the head is contained from 1-08 to 1*82 times and its height from 1*49 
• to 1>69 times in its length. The eyes are situated dorso-Iaterally almost 


» Day, F., fiOt. India, p. 703 (1878). 

■pHMfcad, B. a*id Mukerji, D. D., Sec. Ind. Mue, XXXI, p. 223 (1928). 
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in the anterior half of the heatl ; the superior border of the orbit projects 
beyond the dorsal profile. The diameter of the eye is contained from 
5-06 to 5*40 times in the length of the head and from 2*1 0 to 2-39 times 
in the interorbit«n] vidth. The interorbital space is broa<land slightly 
concave. The snout is obtuse ami overhangs the mouth. The mouth 
is small, inferior, <*je.scenti<* and liorizontal ; it is bordered by thick 
lips which are continuous at the angles of the mouth but the labial groove 
is widely interrupted. Tlic anterior lip is (*overed by the rostral fold 
which is broadly fimbriated. The jaws are subeqiinl ami the maxillary 
extends to below the anterior border of the eye. The teeth in the lower 
jaw are sharp, arraiiged in a series, and recurved ; a short spa<*e in the 
middle between the two canines is toothless while behind the canines 
the teeth are of irregular sizes, the larger ones being either near the 
canines or the posterior ends of the jaw. In the upper jaw there is a 
single moveable row of fine, hooked teeth wliich are embedded in the 
gum. The gill-openings are vertical and almost co-extensive with tlie 
bases of the pectoral fins. 



Text-big. 2 , — Sealos of Hiryopterua grispua (Day) : X36. 

nuddk of the body behind the dorsal and anal finn ; 6. A acaJe 
1 2^ j dorsal fin ; c. A scale from the middle of the body below the 

nrst dorsal fin ; d. A scale from the ventral surface behind the pelvic fins. 


The spines of the first dorsal are filiform and project beyond the 
j first and the second spines are considerably elongated 
and extend beyond the commencement of the second dorsal The 
pectoral fin is pointed while the caudal fin is rounded. The second dorsal 
and the anal fins are similar, being low and of moderate length. The 
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pelvic fins fonn a strong muscular sucker. Mr. W. Jonos mjticcd that the 
fish can adhere very firmly by means of those lin^. The caudal fin is 
shorter than the head and is contained from 5*7 to (>*7 times in the 
total len^h. The caudal peduncle is contained from MVJ to 1-77 times 
in its length. 

The scales are small and vsomewhai irregularly <n*ianged, those in the 
tail region are considerably larger and more strongK ( tenoid. Tlio scales 
on the ventral surface and on the dorsal surt«u*e in Iron! ol the dorsal 
fin are greatly reduced and are more or less cycloid ; tlu'V extend on the 
head almost as far as the eyes but are absents on the cheeks. The 
number of predorsal s(*ales varies from 30 to 31 

According to Day, the colour is “ Biownish, with eight or nine rings 
of a darker tint encircling the body, and wider than tlie ground colour. 
F'lns — dark, most deeply so at their edges Day seems to have over- 
looked the fact that in the case of the pectoral, anal and c<nidal (ins the 
dark baud near the edges of tlie fins is followed by a wdiiLe iringc, which 
in the case of anal is not easily distinguishable when the fin is depressed. 
The dorsal and lateral surfaces as well as the dorsals, middle parts of 
the pectoral and caudal fins are grayish, while the ventral surface and 
the pelvic and anal fins along with tlie edges of the pecdoml and ('audal 
fins are much lighter. The body is usually erudrclcil l)y a number of 
broad, darker bands which become indistinct when the specimens arc 
taken out of spirit. 

South (^anara and Travancemx 

General Obsermtionn,- Sioj/optenin prinea^s inhabits (orreniial stnuuns, 
and its general body form and structure of tlie lips, rostral fold and 
pelvic fins are w^oll adapted for combating strong currents. Mr, M. Jones 
observed that in nature the fisli sti<‘ks very fast to locks and stones, 
and can even adhere to the vertical sides of an a<|uarium above the 
water level like fishes of the genera Periojyhihahnns ami Periophfhalr 
modon. 

8. griseun is distinguished from the other Indian s[>ccies of the genus 
by its smaller scales, entire upper lip and fringed rostral fold. 


Measurements in millimetres, scale emnfs and number of fin rags. 


Total length . 

Length of caudal 
Depth of body 
Length of head 
Width of head 
Height of head 
Diameter of eye 
Interorbital distance 
Length of caudal peduncle 
Least height of caudal peduncle 
Longest ray of first dorsal 
Len^h of pectoral . , 

Length of ventral 
Len^h of anal 
Number of rays in dorsals 
Number of rajrs in pectoral 
Number of rays in ventral 
Number of rays in anal 
Number of rays in caudal 
NumW of scales along lateral line 
Number of soales in a transverse series 
Number of predorsal soales 


84-0 

864 

87-8 

8S-0 

97*8 

12-6 

14*6 

ir>4 

1 1-5 

15*3 

14*8 

i;}*5 

LrO 

134 

15*2 

l«-7 

16-2 

17*3 

15 2 

17*2 

13*9 

123 

14*0 

13*0 

15*9 

11 2 

10 9 

I0‘0 

10-2 

10*2 

3-2 

3-0 

3*3 

3*0 

3*3 

7-2 

63 

7 0 

6*8 

7*9 

12-0 

124 

12*0 

13-2 

15*9 

8^0 

8-2 

9*8 

8*2 

9*0 

21-0 

194 

24-0 

214 

26*2 

14-4 

13*8 

16 3 

15*0 

15*6 

9-2 

lO-O 

10*6 

10*5 

10-1 

8-0 

7-8 

J0*2 

9*8 

0-6 

611/10 

17 

ejyio 

.|V. 

<)|1/10 

ejyio 

6 

6 

6 

6 

6 


1/10 

1/9 

1/6 

3/10 

IS 

13 

13 

(3 

33 

78 

81 

82 

76 

78 

27 

25 

25 

26 

25 

31 

30 

30 

30 

30 
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Tetraodon (Monotretus) travancoricus, sp. uov. 

D. 7-.«; A. 8, P. 1C-J7; V. ().; C. 9. 

MoHotretvs tmvamoricub is a small species less than an inch in total 
length. When inflated, it is about one-third as high as long and its 
width IS considerably less than its height. Both the dorsal and the 
ventral profiles are greatly ar(‘hed, but the dorsal is more so with the 
result that tlic mouth is situated in the lower lialf of the fish and not 
in the centre. The length of the head is more or less equal to the depth 



Ti/Xi-JUi. 3. TihfUHlou (MonniHtHs) hammoth us, Hp. no\. 

u. Lateral vie\^ ol t,>})e-spe< imen : y5; 6. I)(usa! vieu of same. ✓ o ; <. Koim 
ol nasal opening of same : X I <5. 

of the body and is contained from 3*0() to 3*2(} times in the total lengtl* 
and from 2-39 to 2*50 times in the standard length. The height of 
the head is somewhat greater than its width and is contained from 
1-08 to 1-17 times in its length ; the width of the head is (‘ontained from 
1-25 to 1*33 times in the length of the head. The eyes are large and 
lateral in position, and are situated almost in the middle of the head ; 
they are covered by adipose eyelids ; the diameter of the eye is containc(l 
from 2-30 to 2-69 times in the length of the head and from 0-93 to 1-04 
times in tlio intororbital width. The intororbital space is flattened. 
The nostrils are represented by simple, solitary tubes, one on each side 
close to the anterior border of the eye. The lips of the tube are sUglitly 
curved inwanis in the middle as short flaps. The mouth is small and 
surrounded by fleshy lips which form a tubular orifice ; the jaws are 
provided with median sutures. Tlic gill-openings are small and restricted 
opposite to the bases of the pectoral fins. 

The body is devoid of spinous outgrowths but there is a fine reticula- 
tion all over the surface. The depth of the body is contained from 2*93 
to 3-33 times in the total length and from 2-21 to 2-58 times in the 
standard length. The caudal peduncle is well formed ; its least height 
is contained from 1-12 to 1-36 times in its length. 
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Tlic <l()is.iJ iml Uio aiul (ms aic similai iiul siluiUd opposite to oidi 
olliei in the posteuoi third ol tlic body length The distaiKo between 
the gill opening uid the (omnicnicment of the doisal tin is dinost equal 
to the length ol the head The pei toial (m is shoit slighth eni ugmate 
and lau shaped The < mdal (in is well loinied and tniniatc its length 
IS contained (lom 4(>'i to 1 '>9 times in the totil length 

The (oloui in spiiit is gia^ish on the dorsal sinlue ind sides ind 
much lightei on the cential suilaie Tlnu in iisiidh two blick, 




TLvriii 4- — Latcial Mtws oi the ihret paiatypts of Tihnidoii {Mnnatiftw^) 
fxtiniKotKia, sp nov , showiiig niutionH in eoimii p<U1iiii '5 

o\al patches on the uppei latei.il suilace ol the boch in liont ol the 
doisal fin these are situated in an area of much lightei c oloui Behind 
this light *aioa, there is a daik, broad band running to the caudal fm 
and continued tor some distance on its cential rays Theie is usually 
a (lark spot in the middle of its course and another at the base ol the 
caudal fin There is also a dark spot at the base of the last two dorsal 
rays A prominent dark patch aboc e the pectoral fin and a spot behind 
it are also characteristic feature- of the species Along tlio doisal siirtac e, 
there is a narrow, light band between the eyes, two irregular patches 
behind the eyes which do not meet in the middle hue and follow ed poster- 
iorly by a V-shaped maiking Between the V-shaped niirking and the 
dorsal fin there is another uregular band across the doisal surface and 
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triangular patches in front of and l)elund the dorstil fin The fins aie 
without anv maikings 

From the specimens examined it seems that the colouration \aiies 
consideiablv and no two specimens aie alike in this lespecl Tii order 
to give an idea of the variation in colour ition the hteial views of Ihree 
other specimens aie given (text-hg i) 

Locahty — ^Pamba River, Cential Tia\ancore 

On an enquii> legaiding the maximum si/e of Ihe fish, Mr K Rhas- 
kaian Naii wrote as follows 

Vs tlu nuMimim si/t ol ihr hsh I do not think thal it t»io\\s ul^ biogei 

than the sptfinuns 1 hni suit you I liivi on ninumiiabh Oddsions sm n tin ciUhfs 
of fisheinun in tin loi ilitv iiul hive iitvti (omt moss big^i i outs Ji is any 

one else thcie Vs tlu fish is v<iv vvi ll known to tluni bfcausi it is suth i tfi\o\ititL 
of ehildiin I iin suk sptnimns if thin win ins would not hi\i bitn omi 

looked 

Type^p((nnen F IJbOl/i Zoologu il Siiive\ ol Indn (/W ilZ/Ci ) 
Calcutta 

Relationships — In the tc>llowmg table we gi\c i list oi fioints in 
which the new species diheis from A£ iittcutia (Hamilton), 

MouoitPlu^ cutcutiu (H imiltoii) Mon(ttHtus iKtiamaitus sp iio\ 

1 1) ion V JJ \ 10 c 7 1) 7 8 P 10 17 V S ( 0 

2 Caudal fin is (outlined 0 tinits m totil Caudal fiti is (onliintd 4 to 4 ) tinn in 

bugth toll! Un,rtb 

5 !]ycs slight I \ hclnnil tin imddh of tin I \<s in tin middli oi tlu Itii^lb ol tlu 
length of the lit id h< id 

4 lnt( toi bit U sp u ( flit ind bioad Ititi toibif il spn < fiat but not v«i\ bioid 

> Ml tlu fins lit loundtd ilu p<(toiiIs iit sli^bilv (iiuiwiniti ind 

tlu and il Is almost t niiu iti 

0 CnidiiMh Ndlow iho\< lu < oinni^ w ln(< Dul u,m ( insb m How ibovi iiul \( llowi li 


on tlu ibdoiiun V li^bt b nid piss< s 

b( low 

\ 1 

li^hi iiuui 1 

lx i W( ( n 

tlu <\( 

fioni < M to ( \ < V i iij;t Id u k o( 1 i 

Ilu l( 

U( 

\ii\iiu nulnl)(t^ 

ol d il 

Ills siniouiubd b\ a lijrlii cd^t on 

niti in 

suriotnaldi h\ 

li^liti 1 

U< \< <1 

tlu sid( nitinoi to tlu oiij^ni ol Ilu 

tin doisil 

ind litiril 

sidis 

111(1 llui 

doisil uid uial inis Ilu vshoh of 

IK no II ill 111 ilions 

i III 

within 

tlu huk uuik(d with diik ^Ktiiisb 

tiiukuijs 1 

\< i Id lln itiiddh t i\s of tli 

n tu iilitions < 111 losing li^^hlt i •‘puts 

< uni tl 

ill) 




fins jjrivjsb ( ludil tippid with < ti 






nunc and spot on tlu thioit 






7 VI iMmiiin si/i ibout P inclus 

\li\inniin si/i ihout in 

nn h 


Aliasu}( m< nts in milUnuli 

and ntinihii ol hn 

iOifs 


Total lcn^,th 

20 s 

21 1 

21 -) 

21 S 

22 0 

Caudal I( ngt h 

•) 1 

1 t) 

5 0 

> 1 

">0 

Depth of bod'v 

7 1 

0 7 

7 1 

0 7 

0 0 

Ltngth ot hi id 

0 7 

o 0 

U t> 

OS 

7 0 

V\ idth of In id 


>2 

5 { 

1 i 

f 

Hdght of In id 

*>0 

0 0 

() 1 

5S 

0 0 

Dnnuti I ol ( \ ( 

2 

2(» 

2 S 

2(» 

2(> 

{nt( loihit il distaiK ( 

2 ) 

2 4 

2S 

27 

2 2 

L( iigth oi ( audai {xdinn h 

\ 1 

2 0 

t \ 

I 1 

2 0 

Liaat blight of faiuUl pidiiiKh 

2 4 

2 2 

2 7 

2 0 

2 (> 
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CYCLOPIDES (CRUST ACES COPEFODES) DE L’INDE. VI, VII. 

Par Knut Lindberg. 

VL Contribution 1 la connai ssance de CTCiorfi rjJ/Tn/,s (Jurine). 

Le Cyclops viridis, especo pal^-et nfiarctique de repartition g^o- 
grapbique presque gen4ralc dans Themisphere nord, a, pendant ces 
derni^res annees, 6t6 trouve aus&i dans dos rdgions tropicales, en Abys- 
feinie (Lowndes 1930) et a Java (Kiefer 1930). Dans ]e Nord do TTran 
il est un des Cyclopides les plus conimuns, et il so voit egaloment dans 
le Slid, mSme dans los parties torrides du pays, prfis du golfe Iranien. 
Ces contr6es etant limitrophcs de Tlnde quelques notes et des figures 
sont donneos ici sur ces animaux. Jusqu’a present je n’ai recolte le 
C. vitidis nulle part au cours de mes pSches dans TOuest et le Sud de 
rinde, et, pour autant qu’il me soit connu, il n’a et6 rapporte que de 
Tchitral, pr^s de la frontiere de TAfghanistan, et do Cacbemire (Gurney 
1906, Kiefer 1939). Cependant il semble bien possible qu’il pourra se 
rencontrer aussi dans les regions montagneuses du Sud de la peninsulo 
Indienne. 

FenieU(\~LongxienT (sans soies apieales) de 15C7 a 2375 |jl (moyenne 
1965 fx) ; largeur de 632 a 922 (x (moyenne 782 jx). Configuration des 
ailes lateralcs du quatriemo et cinquiomo segments thoraciques et du 



f‘’Tn. 1. OyeJopH virifjte (Jurino) $ Article terminal de Tendopoditi* de V 4. a. Rocht. 
mar© ; 6. Roi^ht, fosse ; <j. Chabi, fosse ; d. Abadan, fosse ; e» Khorromchabr, mare. 

[ 396 ] 
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segment genital semblablo a cello des aniinaux enrop^ens. Branches 
de la fnrea divergontes, a rebord interne toujours muni d<‘ oils, do 2‘82 
^ 4-16 fois aussi longues (jue larges (rapport inoyen :b24 : 1). Roie 
dorsale un pen moins longue (pie la soie apicale externe. Oelle-ci moins 
que la moiti^ de la longueur de la soie apicalc interne. Premih’e antenne 
a 17 articles ; rabattue elle atteint le tiei-s post^rieur dn premifT aegincnt 
c4phalothoracique ; chez aueun specimen examine je ne I’ai vu atteindre 
le bord post6rieur do ce segment. Formule des <‘pines 2.:5.;i.S. Article 
terminal de I’endopodite de P 4 environ deux fois aussi long que large, 
ce rapport variant de 1-70 : ] a 2*49 : 1. Kpine apicale inienu' le plus 
souvent nettement plus longue que I’^pine apicale externe et prosque 
toujours infSrioure en longueur cclle de I’article. Chez deux sptVimens 



seidement I’Spine apicale externe surpassait en longueur celle de I’^pine 
apicale interne. Un animal avait I’article et l’4pine apicale interne de 
longueur 4gale et chez un individu Particle 6tait un peu plus court que 
l’4pine apicale interne. Soies n’atteignant pas rextr4mit6 des fipines 
apicales. P 5 montrant une grande variability tant dans la forme et 
les dimensions des deux articles, que -dans la structure et la position de 
l’4pine du rebord interne du <ieuxi4me article, celle-ci 6tant parfois 
minuscule, d’autres fois longue et forte (subsp. " acutidm ” Kiefer). 
Bile pent Stre, soud4e k Particle sans trait d'union visible, ou pr4sontor 
ime articulation; le plus souvent elle se trouve un peu au-delA du 
milieu de I’article, mais quelquefois elle semble tr4s rapprooli4e de son 
extr4mit4 (var. “ deserticola ” Lindberg). Une structure variable de 
cette 4pine s’observe chez des animaux provenant d’une m4me rdcolte 
et parfois chez un mSme individu en comparant les deux c6t6s, et je 
ne considfa» plus justifiS la distinction de la vari6t4 deserticola, d6orit« 
en 1936, et je ne vois pas de raisons pour s6parer les animaux i longue 
4pine comme appartenant A une sous esplco djstincto. B^ceptaole 
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seminal scmblant offrir une configuration assez variable, mais il est 
souvent difficile a distinguer d’une facon satisfaisantc. Ovisacs eu 



Fio. 3. Cydops viridia (Jurine) ? P 5. a. C6i^‘ j;aucho (t4ratolof»ique) Reoht, fosse; 
b. M6me inclividu, e6td droit; e* Ucelit, more; d, Chahi, fosse; Lnbidjan, petite 
riviire ; /. Abadan, fosse. 

g4n4ral trSs grands ot allonges, ^cari^s dn corps. J’ai comptt^ un mini- 
mum de 24 oeufs dans un sac, et un maxinmm do 90. Le pitis sonvont 
ils renformaient cliacun do 50 a 66 oeufs. 

Mdle , — ^Longueur (sans soios apicalcs) do 1064 a 1482 [x (moycnno 
1257 (x) ; largeur de 437 h 670 g, (moycnne 494 (x). Branches do la 
furca le plus souvent 16g6rement divergentes, quolquofois parallelcs, a 
bord interne cilie ; elles sont en g6n4ral un peu inoins longues que ehoz 
la femelle (rapport raoyen, longueur : largeur 2-89 : 1), Article terminal 
de Fendopodite de P 4 et do ses Opines apicales assez comparables dans 
leurs rapports de longueur avec ceux do la fomclle. P 6 de structure 
variable. P 6 form^e d’une forte 6pine interne qui le plus souvent 
n’atteint pas le bord post^rieur du deuxiome segment abdominal, mais 
pent d’autres fois le ddpasser largemont ; d’uno soie m^diane oili6e phis 
courte on de longueur k ])eu pr?s #galo h cello de ]’4pino, et d’une longue 
soie externe niunio de oils espac4s. 

Les dossins ont tous 6t6 ex^»euWs a la m6me ^oholle, de sorte que 
les proportions des parties dossin^es sont direotement comparables. 

Habitatfi . — Tohitral (Gurney 1906); Cachttmire, plusiours looalit^s; 
mar^cage, mares et 4tang, a des altitudes au-dessus du niveau de la 
mer allant de 1685 k 4491 metres (Kiefer 1939). Provinces Caspiennes : 
Baboul, ruisseau ; Chahi, fosses, 4tang, mares ; Gorgan, bassin ; Lahid- 
jan, fosses, mare, 6tang de Tlnstitut agricole, petite rivifers, rizi&re: 
Langueroud, mare ; Pahl6vi, mare ; PaUevi (Ghazian), mares, puits, 
6tang ; Eamsar, mares, troy d’eau, mar^cage, petit ^tang ; Kecbt, mares, 
rqisses,u, fosse, 

a2 
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Plateau: Broudjerd, C'tanii (1935); Ohiraz, bassins; Firoumbad, 
bassin ; Isfabau, puits ; Qaavin, biwins ; R(>l>at-Kliaii (Docbt-Lout) 
petit etan<> aaliii (1935). 



Fig. 4. Cydops viridit (Jarino) ,J P 5 ot V 0. «. tinbwljan, foase ; b. Pahldvl ((UiiiKinn), 
mare ; c. Eamsar, petit dtang ; d. Eainsar, inordcogo ; e, Eccht, fosw. 


Golfe Tranien ot Khouzistan : Abadan, fosses duns plantations de 
dattiers ; Khorramchahr, fosses, petite mare ; Chouoh (yiis<‘), fosse 
pr^s de la gare, mar4cage pr^s du village. 

Des 249 4cbaiitillon3 contenant des Cyclopides (105 du Nord, 144 du 
Sud de riran) rapport4s de mes voyages en 1939-40, lo C. viridix se 
trouvait dans 41 (32 du Nord, 9 du Sud), provonant do 15 loealit^s 
diffSrentes (9 du Nord, 0 du Sud). 


SOMMAIRK. 

Tingt neuf f^melles et 20 in&les adultes de Oyclopx mriiUs (Jurine) 
ont 4te 4tudi4B, ot la variabilitf* de certaines partii's (rimportaiice dia- 
gnostiquo, notamment de I’article 3 de I’endopodite de P 4, <le P 5 ('t 
de P 6 du mfile, a 4t4 montr4e par des mensurations et des figures. Oes 
variabilit48 sent considdrables, raais leur observation chez des animnux 
d’une mSrae p4che (reprdsentant peut-4tre dans quebiues cus une seule 
population), et I’existence do formes de passjige, ne semblent jias jnslifuT 
la extinction de soufl-esp4ocs ou de vajci4t4B, 


Cyclops viridis (Jurine) ? . 


















Cydops viridis (Jurine) ^ (suite). 
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Cydops vifidis (Jiirine) (J 



PoMeri {Ghazian ) — 













Cyclops mridis {Jaime) $ (suite). 
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VII. Notes sue dbs membres htdiens et iranibns du genre 
MiCBOaYGLOPS Claus. 


Maorocydops fnscos Juiiue. 

Description . — Femelle (4 individus examines). Longueur, sans soies 
apicales, de 1425 a 1900 fi ; largcur de 608 k 722 fi. Branches de la 
furca divergentes, a rebord interne cili6, de 2-08 ^ 2*64 Ms aussi longues 
que larges. Soie lat6rale cxterne insdr4e pr&s de rcxbT4Tnit6. Soie 
dorsale plus courte quo la soie upicalc externe. Les deux soies apicales 
m^dianes tr6s longues. Premiere antennc a 17 articles ; rabattue elle 
atteint le milieu du troisieme segment thoracique. Trois derniers 
artielos munis d’une membrane hyalme qui, au niveau de la moitid proxi- 
male du dix-septiSme article, est grossiferement denticulde. J’ai comptd 



Pm. 6. Maeroei/rlopa fiiiens Jiirinp. «. ? I’rpmii'‘r(! antonne, artiplps 8 Ji 14 (('Inlii, 
dUn?) ; b. $ Premii-rp .inlpnm', artUlp 17 (maip) : i V DPUMi'itK' .intPiino (dt itia;) 
d. 9 Ijamollo hasalo dp P 4 (m<iro) ; p. V IjiiiipIIp b.i'-alp dp P i (iH niit) ; /. V liimpllp 
basalo de P 4 (etans;) ; q. Artiplo 3 do T* 4 (plini!{) ; h. V AiUpIp 3 do P 4 (unco)! 
i . !? P .7 (fosso) ; j . ^ P 6 (mare)- 

de 9 k, 16 dcntioulos 6. ce niveau. I)ouxi6ino autennc' longue ; premier, 
quatri^mc et surtout troisMuo articles trfis allonges, surpassant do 
beaucoup la longueur du deuxi6me .irtiolc. Article 3 de I’enp. 4 en- 
viron 3 iois aussi long quo large ; 6pino apioalo interne plus eourtc que 
l’6pino apicalc externe et de m6rao beaucoup inoins longue quo I’article. 
Epine interne du deuxiemo article de P 5 consid^rablemont plus longue 
que r4pme externe de cet article. Ovisacs assez petits, accoles, ren- 
formant oliacun do 13 i\ 26 ooufs. 

Md?c.— Un soul spdoimen. Longueur 1202 g;laTgour 623 g. 
Branches de la furoa paraEMos, a rebAd interne oili4, relativemont un 
peu plus courtos que oelles de la femoUo. P 6 form4o d’uno forte 4pino 
interne, dont rextt4mit4 d4passait le botd poBt4rienr du troisi4me seg- 
ment abdominal, d’une petite soie m4diane et d’une soie externe, qui 
4tait plus courte que l’4pine interne. 

EabUats.~~KSh&hi (Mazend4ran), mare, fosse, 4tai:^. 

D4jJk trouv4 dans le Turkestan (Daday), le Mmrocydops fusem 
n’avait, pour autant qu’il me soit connu, pas encore 4t4 sigmil4 plus au 


MacrocydcpR fuscus Jurine, 
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Slid sur le continent asiatique. Je ne Tai rencontr4 que dans uno seule 
localite dn Nord de Tlran, dans trois biotopes diff6rents, de caractere 
eutrophiqne. 

Macrocydops albidus Jurine. 

Desaiption . — Sept femelles adultes examinees. Longueur de 1187 
a 1729 fjL ; largeur de 466 a 666 Brandies de la furca parfois paral- 
leles, mais le plus souvent l^gerement divergentes, a bord interne glabre, 
de 1-81 i 2*20 foi's aussi longues que larges. Soie dorsale et soie apicale 
externe de la furca de longueur a peu pr&s 6gale. Premiere antenne k 
17 articles ; raliattue elle atteint le milieu ou le bord post4rieur du troi- 
si^me segment thoracique. Articles 15, 16 et 17 munis d’une membrane 
hyaline qui est tr&s finement denticul^e sur le dernier article. Article 
3 de la deuxifemc antenne plus court que chacun des trois autres articles. 
Article 3 de Tenp. 4 de 2*04 a 2*63 fois aussi long que large. Epino 



EiO. 8 . Macrocyclops dbidub ») urine, ? Promi^ro antenne, article 17 (Chahi imiro) ; 
b, V Douxi^me antoiuio (Chtihi, nuvre) ; c. $ Lamello de P 4 (Chahi, fos«o) ; (L V 
LamoUe de P 4 (Baba Hadji ,etang) [ <,*4 Ariiolo 3 de 4 (Chahi, fosse) ; /. ^ Article 
3 de P 4 (Chahi, maro) ; 7 . f Article 3 do P 4 (Reoht, mare) ; h. $ Artiolo 3 do P 4 
(Baba Hadji, 4taiig) ; V ^ (Kccht, mare) ; j. ^ P 5 (Baba Hadji, 4tang). 

apicale interne nioins longue <jue I’dpine apicale extome et consiclerable- 
ment plus courte que Tarticle. La soio distale du rebord interne de cet 
article est, soit rudimentaire, soit entiSrement absente (stibspecies oli- 
golasim de Kiefer 1928). (Jonime (Jurney lo fait remarquer cette parti- 
cularitd avait d6ja 4t6 luentionn^o par Sars en 1909. P 6 semblable a 
celle de TespSce prec6dante. Ovisacs grands, dearths du corps ; ils dtaient 
endommagds chez tous les animaux examines. 

Hahitats . — Cette espeoe cosmopolite a dans la region dont il s’agit 
ici, 4t6 rapport4e pour la premi&ce fois de Cachemire (6tang, marficages, 
k 1586 m&tres au-dessus du niveau de la mer) par rexp4dition de Yale 
en 1932 (Kiefer 1939). Bn 1936 je Tai rSooltfie dans un bassin 4 M6chhed 
(Khorassan), et en 1939-40 je Tai retrouv6e dans les localitfis suivantes ; 
Chahi (Mazend4ran), mare du fleuve Talar, fosse prte du m&ne fleuve j 
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Ramsar (Mazend4ran) plusieurs mares ; Recht (Guilan), mares ; Baba 
Hadji (Pars), 6tang d’eau douce 30 kilometres au sud de Chiraz. 

Macrocyclops distinctus Richard. 

Description , — ^Femelle (3 adultcs). Longueur de 1387 a 1463, (i ; 
largeur de 651 h 618 [x. Branches de la furca divergentes, a rebord 
interne cili6, de 12-29 a 2*44 fois aussi longues que larges. Soie dorsale 
beaucoup plus courte que la soie apicalc externe. Premiere antenne a 
17 articles, tres longue ; rabattue, elle d^passait chez un specimen le 
rebord post<?rieur du cinc|uieme segment thoraciquo. Trois derniers 
articles pourvus d’une membrane hyaline entiere. Article 3 de Teiip. 
4 de 2-G2 a 3*09 fois aussi long que large. Epine apicale interne en 
g^n^ral inf^rieure en longueur a eelle de Tepine apicale externe. Chez 
un individu I’^pine apicale interne etait un peu plus longue que r6pine 
apicale externe. Ovisacs allonges, ecartes du corps. Un sac renfermait 
chez un specimen 16 et chez un autre 18 oeufs. Coulcur gris-verdatro 
ou olivacee ; ovisacs fences, brun-noiratres. 



Fig. 7. Macrocf/clopfi disthwtufi Kiohnrd. a, ? Premiere ant<mno. articio 17 (PHudhar- 
6. 5’ DoiixW'mo untetinc (Pamlharpour, rivi6ro) ; r. 
de P 4 (Pandbarpoiir rixitVe) ; d. V Article 3 de P 4 (PtMidh«r|)Oiir; rivifere) ; ^ 

Ijamollo basalo do P 4 (?Ic do Sulw^tio. rivii^ro) ; /. P HotVS (llo do ftilaotto, rivi^ro), 

sph] obflci'vi'*. Longueur lOlfi (a ; largpur 428 |a. Fuk-u 
k branches parnlleles, plus courtes que chez la feinelle, a rebord int(*nu‘ 
oili(5. Holes npicales a cotirbure en lyre earact/ristique ; delles-ei plus 
courtes (jue celles de la fenielle. P 6 i\ ^^pine interne atteignaiit le l)()r<l 
po8t<"vieur du 1roisi^4tl<* wgineni abdominal, a soie ni{*<lian(‘, courb* <>{, 
soie externe tri^s mince. 
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Habitats. — Eapport^ clu Ceylan (4tang & Candy) par Gurney en 1916 
et plus tard de Lahore (Pendjab). Je I’ai rencontrl dans une riviere 
Pandharpour (Deccan) cnaout 1936 (3 $$) et en d6cenibre 1938 (1 $) 
et j’ai trouv4 un male unique dans une riviere pr4s du lac Povai (ile de 
Salsette, Bombay), en d4cembre 1937. Dans le cas des animaux de 
Pandharpour et celui de Tile de Salsette il s’agit manifestement de 
I’espSce typique. 

Kiefer a en 1932 ddcrit une nouvelle eap4ce, Maerocyclops neuter 
de Java, earacterisce notanunent par la longueur de I’article 3 du deu- 
xi4me antenne, et, anssi hien Kiefer que Gurney lui-mSme, sent d’avis 
que les animaux du Ceylan appartiennent a cette forme, niais Gurney 
considere que la distinction de M. neuter comme une esp4ce difF4rente 
manque de justifieation. 

A propos de la repartition g6ographique des 3 esp4ces nientionn6es 
ici, il convient de rcmarquer que le M. fuseins et le M. alMdus, connus 
de I’Asie centrale et de I’lran, n’ont pas encore 4t4 trouv4s dans I’lnde 
propre (abstraction faite du Cachemire), tandis que le M. distinctus, 
qui apparemment est repandu a travers toute la p4ninsule indienne, 
n’a jusqu’ici pas et4 rdcoltd dans I’lran, ni dans TAsie centrale. 
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ON THE OCCURRENCE OF PROSTHOGONIMUS PUTSCHKOWSKII 
SKRJABIN, 1913, IN INDIA.^ 


By 6. D. Bhalebao, D,Sc,, Ph.D. {Lond.), F,RM.8,, F,A.Sc,, 

Helminthologist^ 

Imperial Veterinary Research Institute^ MuhteswaT-Iinmaim, 

U, P., India. 

and 

P. W. Gideon, ifef.Sc., Professor of Biology , 

Karmtah College, Dharwar. 

Up to the present, there have been only three records of the occur- 
rence of representatives of the genus Prosthogonimus in India. Gideon 
(1929) recorded Prymnoprion sp. from the rectum of Ibis megalocephala 
in Darwar but Braun (1902) had already pointed out that the genus 
Prymnoprion is a synon 3 m.i of Prosthogonimus. P. indicus, obtained 
from the oviduct of a fowl at Mukteswar, was described by Srivastava 
(1938). Lai (1939) recorded P. cuneatus from the bursa fabricii of 
Acridotheres tristis. Recently one of the writers (Gideon) obtained 
some specimens of this genus from tlie intestine and rectum of the Pond 
Heron, Ardeola grayi. Lately Witenborg and Eckman (1939) have 
published a very us<*ful, eriii(*al pa])er on the classilieation of th(‘ genus 
ProthogonimuH. In this paper, they have d(»alt with tw<'nty-threc 
species of the genus, and reduced them to only seven valid species. 
According to th(‘se authors, the only characters that arc useful in dis- 
tinguishing the different species of the g<mus are (1) the relative size of 
the suckers, (2) the extent of the uterine coils and (3) the shape and <lis- 
tension of the vitellaria ; all other characters are dependant upon the 
age and state of contraction of the worms and are subject to individual 
variations. They have also published a key for use in distinguishing 
the seven valid species of the genus. Applying this key to the Indian 
forms, the specimens from Ibis megalocephala, Ardeola grayi and the 
domestic fowl can be rightly referred to the species P. putschhou^skii 
Skrjabin, 1913. P. indicus is distinguished from P. piUschlcowskH only 
by the posterior extent of the cirrus sac but according to Witenberg 
and Eckman (1939) this character is varialde. The validity of this 
statement can bo judged by a study of the figures of this species pub- 
lished by Skrjabin and the joint authors. In the former, the cirrus sac 
extends up to the anterior border of the ventral sucker, while in the 
latter it terminates much in front of this organ. It is therefore quite 
evident that P. indims Srivastava, 1937, is synonymous with P. putsch’^ 
kowsUi Skrjabin, 1913 and that the forms from Ibis megalocephala and 
Ardeola grayi also belong to this species. 


^ Paper read before the 28th session of the Indian Science Congress, Benares, held in 
January, 1941« 
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A few observations on the anatomy of these forms from Ibis megalo- 
cephcda and Ardeola grayi are given below : — 

The specimens from Ibis megahoeplidla are lanceolate and resemble 
that depicted in figure 1 of Witenberg & Eckman (1939), while the 
specimens from Ardeola grayi are broader, with a round posterior extre- 
mity, and are slightly attenuated anteriorly, resembling the specunen 
shown in figure 3 of kSkrjabin (1913). They measure 4-695-7-396 mm. 
in length and 1-73-3-08 mm. in maximunr breadth. The cuticle is spiny. 
The mouth is snbterminal and is surrounded by the oral sucker which 
measures 0-249-0-365 mm. in diameter. The pre-pharynx is very small 
and measures 0-013-0-0152 mm. in length. The pharynx is globular and 
measures 0-16-0"238 mm. in diameter. The oesophagus is 0-J 73-0-479 
mm. long. The intestinal caeca terminate 1-35-1-37 mm. from the 
posterior end of the body. The ventral sucker is situated at about the 
anterior fourth of the body and measures 0-81-0-84 mm. in dia- 
meter. 

The excretory pore is situated at the posterior end of the body. The 
excretory bladder is Y-shaped, with a slightly sinuous and long stem, 
which bifurcates into two short arms at the level of the hinder border 
of the testes. 

The genital pore is situated subtenninally at the anterior end, on 
the loft side of the oral sucker. The testes arc oval or somewhat round- 
ed bodies, situated slightly in front of the midbody. Tln-y measun' 
0-45-0-827 X 0-29-0-56 mm. and may be symmetrical or slightly obli(iue. 
The cirrus sac may bo more or less sinuous and terminates some dislunce 
in front of the ventral sucker. 

The ovary consists of about twelve to fifteen lobes and measures 
0-4-0-85x0-27-0-7 mm. It lies slightly to the right of the middle line 
and its position with respect to the testes or the ventral sucker depends 
on the state of contraction of the worms. In the lanceolate form, it 
lies distinctly posterior to the ventral sucker and anterior to the zone 
of the testes, while, in slightly contracted and broader forms, it partially 
overlaps the ventral sucker and the testicular zone. The roceptaculum 
seminis is pear-shaped, lies immediately behind the ovary and measime 
0-26-0-276x0*136-0-17 mm. The vitcUaria are lateral and consist of 
seven groups on the left side and eight or nine groups on the right side. 
Posteriorly they extend to a distance slightly short of the intestinal 
terminations but their anterior extent is variable. In the broader 
forms, they extend slightly in front of the zone of the ventral sucker, 
while in the lanceolate form they extend slightly anterior to the ace- 
tabular zone on the right side and on the loft side they terminate in the 
middle of the acetabular zone. In the region of the intestinal caeca, 
the uterine coils are inter-oaocal but, posterior to the terminations of 
the intestinal caeca, the uterine coils extend from one side of the body 
to the other. There is no special aggregation of the uterine coils in 
feont of the ventral sucker. The eggs are operculate and measure 0*019- 
0-047 x 0-013-0-029 mm. 

The material referred to in this paper has been deposited in the 
2k>ological collection of the Indian Museum, Calcutta, as no. W3448-49/1 . 
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ON THE OCCURRENCE OF THE BAT FLUKE. PROSTHODENDRWM 
OVIMAGNOSUM (BHALERAO, 1926) IN A DOG.^ 

By G. D. Bhalrrao, D.8c., Ph.D. {Land.), F.Z.8., F.R.M.S., F.A.8c., 

Helminthologist, 

Imperial Veterinary Research Institvte, Multeenw-Kumaun, V. P., 

India, 

Through the courtesy of Dr. P. A. Maplestone the writer had the 
opportunity of examining a few trematodes obtained by Mr, N. V. 
Bhaduri, B.Sc., M.B., from the intebtine of a dog in Calcutta. On 
examination the flukes proved to be the species Prosthodendriv/m ovi- 
magnowm, which the writer had described in 1926 from the bat, Nycti- 
nomns plicatus, in Rangoon, [n addition to the writer’s original record 
of this parasite, it had been recorded by Northup (1928) from RUnopoma 
microphylhm in Rangoon. The writer (Bhalerao, 1936) recorded it 
from Nycticejm pallidus in the Punjab. Dr. B. P. Pande, D.Sc., inform- 
ed the writer that this species is also found in Allahabad. Outside 
Tubangui (1928) recorded it from Scutophilns temminehii in the 
Philippine Islands and Joyeux ei alia (1937) from S, horhonicfUB in North- 
ern Somaliland. It i>s thus evident that this parasite enjoys a very wide 
distribution in the orient and that it is normally a parasite of bats. 
The occurrence of this parasite in a dog is of considerable interest. It 
is quit<* possible that the dog may have acquired the infection by fecd- 
ing upon an infected bat and acted only as a facultative host. Instances 
of this type are not uncommon, A few years ago the writer (Bhalerao, 
1932) reported Iso parorchis hypselohagri from a man and a crocodile, 
although this is a normal parasite of the gas-])laddcr of the fish, Wallago 
attu, in India. Similarly the writer (Bhalerao, 1937) recorded Param-’ 
phistoinum cuonutn from the wild dog Cnon duhhunensis, although he 
suspected, from the degenerate nature of the material, that these amphi- 
stomes were not the normal parasites of dogs. Of similar nature is the 
infection of a wild cat by Para/fnpTiuUmum sp. recorded by the writer 
(Bhalerao, 1937), A few observations on the anatomy of Prosihoden- 
rinm ovimagnosum from the dog in Calcutta are recorded below 

The worms measure 0-438-0-6 mni. in length and 0-36-0-6 mm. in 
width. The cuticle is smooth. The following measurements refer to a 
specimen measuring 0-6 x 0-6 mm. The oral sucker is 0-106 mm. and 
the pharynx 0*048 mm. in diameter. The intestinal caeca terminate 
immediately in front of the testes. The ventral sucker is situated at 
0*296 mm. from the anterior end and measures 0*083 mm. in diameter. 
The genital pore lies centrally, at 0T93 mm. behind the anterior end. 
The testes measxire 0-156-0-168 mm. in diameter. The pseudo-cirrus 
sac measures 0*16 mm. in diameter. The ovary extends from one testis 
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to the other l)ut occasionally il is sli^hlly less extensivf'. There are 
15-20 follicles of vitelline glands on each side. The uterine coils fill 
up the posterior half of the body. The largesl egg iix'asun's 0>018x 
0'0135 mm. 

The material tvferred to in this paper ha« been d('posifed in the 
Zoological collection of the Indian Museum, Calcuda, as no. W3447/1. 
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INDIAN AND CEYLON SPONGES OF THE NATURHISTORISKA 
RIKSMUSEET, STOCKHOLM, COLLECTED BY K. FRISTEDT. 

By H. Srinivasa Rao, M,A., D.Sc,, Assistant Superintendent, Zoological 
Survey of India, Indian Museum, Calcutta. 


(Plates XII, XIII.) 

The sponges on which the present report is based were collected 
by the late Dr. Konrad Eristodt in March and April 1889, At my 
request, Professor Dr. Sixton Bock of the Natural History Museum, 
Stockholm, was good enough to place the collection at my disposal for 
study and report as long ago as 1931. Owing to circumstances beyond 
my control the study of this collection was interrupted repeatedly, and 
it was not until early last year that I was able to give my undivided 
attention to it. 

The sponge fauna of the Gulf of Manaar and its adjacent Indian 
and Ceylonese waters has been well known for many years now through 
the researches of Carter, Dendy, Kumar, Burton and Rao, and it is all 
the more surprising, therefore, to find 7 new species and 3 new varieties 
of sponges in the present small collection consisting of 42 species and 3 
varieties re])rcbcnting 28 genera in all. No representatives of the 
orders H(‘xa(‘tinoliida and CaJearea are present in the collection. Most 
of the collection is preserved in alcohol but a few are preserved dry. 

I take this opportunity to offer my best thanks to Professor Dr. 
Sixten Jiock of the Natural History Museum, Stockholm, not only for 
his courtesy and readiness in sending me the collection, but also for his 
kind indulgence in allowing me to keep the collection for over nine years.^ 
I have also to thank Dr. Baini Prashad, Director, Zoological Survey of 
India, for facilities to study and report on this collection, and for readily 
agreeing to publish the present paper in the Records of the Indian Mmeum 
as suggested by Dr. Bock. 

The photographs and drawings illustrating the present paper were 
executed under my supervision by Babus Subodh 0. Mondul and R- 
Bagchi respectively, iixtists of the Zoological Survey of India, to whom 
my thanks are also due. 


List of Indian and Ceylonese Sponges in the Fristedt Collection. 


Order TETRAXONTOA.* 

Sub-ordor ASTWJSOLBBOPffOBA. 
Earn. STXtLLBTTmAB. 

1. SieOeUa Bidley. 

2. Stettetta hochi, sp. nov. 


Earn. GBonmAB. 

3. Oeodiaincompicua (Bowerbank). 
Earn. Chondbosiida]!I. 

4. NTai^o. 
Earn. TarnDLLiPAB. 

5. CKroteOa auefralimeis (Carter). 


^ Owing to the considerable risks involved at present in forwarding valuable manu- 
scripts to neutral countries, Dr. Book has very kindly accepted my suggestion to pub- 
lish the present Report in India, although it was originally intended to be published 
in Sweden. 

» I have followed the classification adopted by Burton (1937). 
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LVob. XJ.in, 


Pam. C 1 .AVBIJDAB. 

6. Psnidoauheritcs avdmvi»l Kirk- 

patrick. 

7. Lairo&uh^ttiee ouciatas (Dondy). 

8. I^uheritca carnosus (Johnston) 

Gray, 

9. ^piraatrclla inconafans (Dcndy). 

10. Spirastrella vagahunda 'Ridley. 

11. Spirastrdla (Lamarck) 

Ridley. 

12. Otiona Rp*. 

Sub-orcler J^WMA TOHOLKnOPIlORA . 
Fani. Haplo.sclmrtdae. 

13. Haliclona ocnlnta (PallaH), 

14. Adocin piirnUa (Lendcnfold). 

15. Callysj>ongia diffusa (Ridley). 

16. Calli/spoiigia obtusispic'idifera 

(Uendy). 

17. Callyspongia cellaria, ap. nov. 

GaUyspongia cellana vor. fusca, 
nov. 

18. GaUyspongia pamhamnsis, sp, 

nov. 

10. Oceanapia fihtulosa (Boworbank). 

20. Oceanapia arenosa^ ap. nov, 

Fam. DjasMACinoKiDAM. 

Soc, MYOALBAE. 

21. Mycale indica (fjartor). 

22. MycMh mgagropila (Jolma- 

ton). 

23. Myeah nonanchorata Burton 

h Hao. 

24. Mycale trincotnallensiSf ap, 

nov. 

26. Bimna tubulata (Uondy). 


Bee. Myxillbae 
20 . Sfrongylacidon stdlidcrma 
(('arter). 

27. lotiOLhota baciilifcra Ridley. 
Bee. CLATIlJilBAE. 

28. Echnodictifim clathtalam 

Dcndy. 

Bee. RAl^PBJblBAE, 

29. Prosfylyshu foefida (I)endy). 
lU). Trachyopais haUchondroides 

Dcndy. 

Order KMRATOBA. 

8ub.ortl(‘r DI( YOVJCHATIDA . 

31. Phyllospongia papyracea 

(KH}>or), 

32 . Epongia ojfinnafis Linn. 

A'. oJlicinalis var. fenesfrafa, 

nov. 

A', offcimlis var. bihuJus, nov. 

33. Ilirrinia fanca Carter. 

34. Jliiclnia ramodigiUita Burton. 

35. Ilircinia caetiformis^ ap, nov. 

30. Ilircinia pdlita^ sp. nov. 

37. Dysidm JragUls (Montagu). 

38. Dyshka hvrbacca (Keller). 

39. IfUffnriospongia Haihrnta 

(Ciirter). 

40. Apiyeinopm rvticulafa 

llcnlachcl. 

41. fipongiondla (ubuhm Burton. 
Sub-order DmimOGBRATJ 1>A . 

42. Ilmtdelia parpuraa Burton. 


Order TBTRAXONIDA. 

Sub-order ASTR080LER0PH0RA. 

Pamijy Stbllettidab. 

Stelletta purpurea Ridley. 

1884. StdlmputpHrea & var. Tftropm, Bidley, Jtepori Zoa. 0611. “Alert”, 

iQoa ?/ .1^®’ j'i'- 

Burton, Ann. Mag. Sat. Hint. (9) XVIfl. pp. 44.40. 

1032. Smetta purpurea Burton & Rao, See. Ind. Mua. XX XIV, p. 310. 

TWe are four lots of specimens in the collection throe of whuih are 
from Pamban, South India, and one from Trincomalee on the oast coast 
of Ceylon. The external form and other features of these sponges vary 
considerably, and it seems best to describe each lot separately to enable 
a comparison to be made. 

The Irincomaleo specimen (Stockholm Museum No. 666-Hi) attached 
so rectangular -with straight and curved sides, 

30 x 20 mm. The dorsal surface is convex and the ventral less so, 


h<to ^ abtroviatlon for tho words ‘ Stork. 
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purple above and paler below. The closely pitted upper surface is very 
rough with the pores not apparent. There is a single osculum 1*6 mm. 
in diameter on the edge of the straight side of the sponge. The sponge 
is hard and very little compressible. The smaDer orthotriaenes and 
anatriaenes form a more distinct row below the sub-dermal spaces than 
in some of the Pamban specimens. 

S. M. No. 668 from Pamban, S. India (2 fathoms) consists of three 
small irregularly oval or oblong sponges, 12x6 mm., 6x4*5 mm., and 
6x6 mm. in diameter. The first is attached, has a rough surface, minute 
pores and an oblong osculum (l'5x0*5 mm.) with thickened hps, and 
the remaining two which are not attached have no oscula. 

S. M. No. 682-A from Pamban is a cake-like concavo-convex form, 
with a roughly square outline and two short cornua-like processes re- 
sembling those of the hyoid apparatus of the frog and other vertebrates, 
44x42 mm., 16-18 mm. thick, with the cornua 6-10 mm. high and 6-8 
mm. thick. The sponge is apparently attached by its paler ventral 
surface to a substratum of calcareous nodules on which a few strands of 
algae are also found. The pores on the dorsal surface are not uniformly 
conspicuous. An oval osculum 2-3 mm. in diameter without a thicken- 
ing of its outline is present at the angle opposite to which the bigger 
cornua arises. In the skeleton the oxea of the choanosome form a more 
or less confused reticulum of loose spicules. 

S. M. No. 683-P from Pamban, S. India (3-6 fathoms) is a roughly 
spherical, pale to pale-yellow or dirty brown, firm but slightly com- 
pressible sponge, 26*5-40*0 mm. in diameter, attached by its basal surface 
to calcareous nodules. Groups of throe or more conical prominences 
2-4 mm. high and as broad at base are present on the sides. The surface 
is rough and full of minute pores. Two small oscula 1-0-1-6 mm. in 
diameter lead into a cavity or pit at the bottom of which is a small oblong 
opening. Spreading brushes of orthotriaenes (with a few anatriaenes) 
constitute a thin cortex enclosing oval spaces between the cones of the 
brushes which form subdermal cavities. A few of these spicules occur 
below the level of these cavities as well. Oxea are in irregular radial 
btmdles, 1*0-1*4 mm. long, and 0-01-0*02 mm. thick ; tylasters 0-018- 
0-022 mm, in diameter have few rays and do not occur in abundance. 

Localities. — ^Pamban, Gulf of Manaar (S. M. Nos. 668, 682-A, 683-F) ; 
Trincomalee, Ceylon (S. M. No. 666-H). 

Stelletta bocki% sp. nov. 

(Plate XII, fig. 15.) 

The sponge is a roughly oval, cake-like mass, 41 ram. long, 29-5 mm. 
broad, and 15-6 mm. thick, with a more or less plane ventral surface 
and a moderately convex dorsal surface, and with a thin cortex distinct 
fxom the underlying crumb-of-bread-like soft choanosome. It has a 
triangular compressed promontory from one side near the basal surface, 
and on the same side a prominent sinuous ridge near the dorsal surface. 

^ T have named this spocios after Prof. Dr. Sixten Bock of the Stockholm Museum 
through whose courtesy I waitable to study the Piistedt ooUeotion of Indian and CJoylon 
sponges. 

J) 2 
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The sponge is firm and slightly coniprossiblc, smooth to the naked eye 
and slightly rough to the touch. The dorsal surface has numerous 
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Tbxt-too. 2.— Vortiral section of cortex of SMetta hocld, sp, nov. showing palisade of 
oxoa, orthotriaenes, and the minute os^spherasters* xl^* 
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minute closely-packed contracted pores (text-fig. 4) while the ventral 
has scattered cribriform pores and an arch-like row of about 20 oscula 
each 1-0 to 1-5 mm. in diameter (PI. XII, fig. 15). The ventral surface 
and the sides are covered with a thin layer of sand particles while the 
dorsal surface is free from them. The colour of the sponge is pale brown 



Text-fio. 3. — Oxysphcrasiois of tho cortical layer of Stelletta bocki, sp. nov. shown 
greatly oihargecl, X 800. 

to pink with the ventral surface distinctly of a lighter shade of brown. 
The choanosome is yellow and the cortex pink or pale brown. The 
skeleton is strikingly distinctive with its palisade of radially directed 
small oxea, not mioroTca, constituting a cortex, with a discontinuous 



Text- wo. 4.— Tangential section through cortex of Stelletta bocki, sp. nov, showing 
surftioo pores and skoleten, x 50. 
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single row of ortliot/riaoiies below the palisade of oxoa, and with radiat- 
ing spicular fibres of a few moderaiely largo oxoa going up to tlie cortex. 
Loose oxea of large size and a few stylos are scattered between tlie fibres, 
while oxyasters arc confined to the eboanosome only. In spicule pre- 
parations of the cortical i)ortioa very minute oxysphorasters with con- 
spicuous centrum and short stout rays are o(‘C‘asioual!y found, but these 
are not abundant and may probably represent the developmental stages 
of the oxyasters (toxt-figs. 1-3 and 5). 

Small oxea of the cortex 0-24-0-28 mm. long, straight or slightly 
curved; orthotriaenes 0*40-()'r>0 mm. long with cladi 0*0fi()-()d)8() mm. 
long; large oxea 0*5()-0*G()x0-02 mm., straight or curved and al)ruptly 
or gradually pointed ; oxyasters witli ineonspicuous centrum, ()-()32- 
0-048 mm. in diameter inclusive of the long, thin, pointed rays which 
never exceed 8 in number; and oxyspherjisters 0*004 mm. in diameter. 

The skeletal elements leave no doubt as to the genus to which tlie 
specimen should be assigned, but the curious palisade-like arrangement 
of the small oxea in the distinct cortex does not appear to have been 
described in any previously known Stelletta. The palisade-like cortical 



XBXT-Ka. S. — portion of the ohoanosomo of StcUeitu hocJcif ap. nov. showing oxoa, 
styles, and oxyasters. x 170, 

oxea recall strongly the arrangement of similar oxoa in Scolopes moseUyi 
SoUas. Scolopes Schmidt is characterised by ‘"a thin fibrous cortex 
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containing oxeas and microxeas radially arranged, palisade fasliioru 
The megascleres are oxeas mostly collected into fibres, radially arranged. 
The microsclere when present is an amphiaster It is clear that the 
present species has no generic relationship with Scolopes judging from 
the categories of skeletal elements present, and there is little justifica- 
tion for the erection of a new genus to receive the present species. The 
confusion that prevails in the grouping of genera assigned to families 
such as Epipolasidae, Donatiidae, Stellcttidae and Jaspidae has been a 
deterrent on my inclination to refer the present species to a new genus. 
Students of sponges interested in discursive matter on these families 
may find tlie following references of some help : Topsent (1898 and 
1900), Dendy (1916), Wilson (1925), Burton & Rao (1932) and de Lau- 
benfels (1936). » 

Locality. — Trincomalee, Ceylon (8 fathoms), (S. M. No. 656-F)^. 

Family Gbodidab. 

Geodia inconspicua (Bowerbank). 

1032. Ctoedia imcynapicua, Burton <& Eao, op. cit. p. 322. 

1937. Oeodia areolata and Geodia pkteti. Burton, Bull. Madras Govt. Mus. 

(N. 8.) Nat. Hist. Sec. 1, pp. 8-9, pi. 1, fig. 3. 

An incomplete irregularly oval specimen 32-0 mm. long and 21’6 
mm. broad is reforrable to this species. The sponge was apparently 
growing on a small muss of calcareous nodules and shell-debris, Augments 
of which arc still attached to it. The surface of the sponge is smooth 
in parts and rotigh in others. Conspicuous cribriform pores are confined 
to some parts of the sponge, while rounded pores 0-3-0'5 mm. in dia- 
meter arc present in scatlerotl groups on the basd part. The colour 
of the surface of the sponge is liglit brown, and of the soft crumb-of- 
bread-liko iuuet mjws pink. The texture is liard and very little com- 
pressible. The cortical layer of sterrastors is about a mm. thick. There 
are wide cylindrical coiuluits 1-2 mm. in diameter in the soft portion 
of the sponge which are lined by a transversely wr'inkled membrane. 
The cortical layer of sterrasters is supported by the cladomes of the 
ortbotriaenes and by the upper extremities of the larger oxea, A few 
anatrianes with thin rhabdomes ponotrate the cortical layer with their 
cladomes projecting some distance above the surface. A few small 
oxea and small iisters are scattered between the thin transparent dermal 
membrane and the layer of sterrasters. Where the membrane has peel- 
ed off, these skeletal elements have dropped out exposing the storrastral 
layer. The oxyasters with small centrum and long thin rays are scatter- 
ed in the choanosomo singly or in groups. A few small oxea are also 
scattered in tlie choanosome immediately below the sterrastial layer in 
the interspac.es between the large oxea and the rhabdomes of the triaenos. 

Small Oxea O’lO-O-U mm.xO’002-0'004 mm., large oxea l‘4-l-8 
mm. X 0*03, sterrasters O'Ofi-OdO mm. in diameter, euastes 0‘027-0-036 


^ The holotypos of oU the now speoios and Tarieties dosoribod in tho present paper 
will bo deposited in tho Natnrhistoiiska Eiksmusoet, Stockholm, as soon as transport 
and other conditions in Europe are reudorod sofo, while a complete set of paratypos 
will be retained in tho eoUootion of the Zoological Siuwoy of Indho, Indian Museum, 
Oaloutta. 
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mm. in diamelor, amall ouaslcrs (|)r«>l)ubly clovoldpuK'nlai Maj^cs) 0'()04- 
O-OOfi mm. ill diamctor. 

Locality — ^TrincoiHiilce, Ocylon (8 faUioma), (H. IM. No. (i57-Ji). 

Family ('iiONDHosiniAB. 

Chondrosia reniformis Nardo 

10.‘12. ChoniJtosia r(7iiJo)vih, Burton & Rao, op. r/V., ]». 112 1. 

1037. Chond7o*>m ienfjotmh^ Bui ion, op. cit.^ ]>. 10. 

There are two lots of s})oc*imenH in tln^ colloction whi(‘Ii holonji; to 
this species. S. M. No. 683-B from rinnl)aii is a flattened roughly rect- 
angular piece 65 mm. long, 32 mm. l)roa<l, and 4-10 mm. thick, and has 
at its narrower end a conical process on one side 23-5x1 1-5 mm. It is 
hard and inflexible and is very like a ])icce ol untanned hide, and the 
colour varies from a dark greyish brown to a pale muddy yellow or grey. 
Although smooth to the naked eye, the surface of the sponge is minutely 
pitted and bears very small scattered pores, and extensive whitish 
dendritic markings which seem to underlie the dermis. In addition 
to these there are areolae or cellular markings in the greyish portions 
which seem to be better developed than the dendritic ones, 'riio surfa(»e 
of the sponge has also grooves and depressions. There are two (dongat- 
ed oscular openings 4 mm. in maximum diameter, one on the u{)per 
surface and the other on the periphery of tlie narrowtu* side opposite 
the conical process. The under surface is rugged and the presence on 
it of sand particles in patches indicates that it was atUuduMl lo some 
dead coral rock or shingle in shallow water. Of the Iwo spiumnens from 
Trincomalcc (K. M. No. OnO-H) attaclied to filanients of brown algae, 
one is rouglily Tect<angular in outline, 2tl mm, in diameter and 5 ttnn. 
thick, and the other trapezoidal in outline, 23XslH turn, in dimensions 
and 2-4 mm. thick. Both arc pink in colour atid have the (»hara(‘teristi<‘ 
areolae formed by the coalescence of the <letr<Iriti(* markings. Tins single 
osoulum, 1 -6-2-0 mm. in diameter, is slightly raised above the rest of the 
surface. In both the lots pigment granules are found in great abundance 
arranged in groups of a few granules eaeh, and below the dermis they 
are concentrated in a deeply coloured layer. No trac*o of the ‘ glary 
bodies ’ of Carter has been found. 

iocaito.—Pamban, Gulf of Manaar (B. M. No. (i83-]i) ; Trin- 
comalee, Ceylon (S. M. No. 656-B). 

Family Tetillidau, 

Chrotella australiensis (Carter). 

1934. Oimohyra auatraliensis, Barton, J3cL Hffif ICscped. 

1028 ^ 29 , IV, p. 523. 

3937. Ohrotelh auatrdtensia. Burton, op. c»f,, p. 12. 

Burton has fully discussed the synonymy of this species in the first 
reference cited. In the present collection this species is represented by 
a single incomplete roughly hemispherical specimen with probably 
only its basal part intact. It is 41-6 mm. long, 30-5 mm. broad, and 
has conspicuous porocalices 4-6-7-0 mm.x2-5-3*5 mm. The spicules 
do not as a rule, project much above the surface of tlie sponge, but 
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there is a certain, degree of roughness due to the projecting broken ends 
of oxea. The spicular categories are typically arranged with a fair 
number of pro- and ana- triaenes and numerous microxea and sigmaspires. 
The microscleres seem to be somewhat roughened when examined under 
the high power of the microscope. The projecting megascleres are 
nearly all broken at their tip, but from their shape and size they seem 
to be mostly oxea. Tlic pro-and ana- triaenes are found below the 
surface of the sponge so that many of them are complete. The microxea 
are generally disposed roughly at right angles to the megascleres. 
LocaUly, — Pambau, Gulf of Manaar (3-5 fathoms), (S. M. No. 683-A), 


Family CLAVUinoAE. 

Pseudosuberites audrewsi Kirkpatrick. 

1900. Pbcudoaubniics mdiewsi, Knkpntritk, P/w. Z6oh Soc. London, p. 135, 
pi. vii, figfl. pi. xiii, iig. 7. 

1937. PaendoHubviUes andrewsi, op. dL, p. 14. 

The species assiffned to the genus Ps&idosjdimtes are somewhat 
ill-defined in their h'atures, and 1, therefore, refer to this species with 
some hesitation a massive sopciraen 40x32 mm., and several small 
fragments which have boon dotaclicd from this mass owing to its fri- 
ability. The sponge is associated with coral, shell, and calcareous algal 
debris wliich are found in the substance of the sponge as well as at its 
base, and on some of which, at any rate, there arc encrusting fonns of 
what appesar to be M t/mk. The cxteriml form is difficult to describe 
iwiiig to the occurrence of foreign j»articl(w which project in some parts 
above the surface* of the Hj)ongo obscuring its general outline. Where 
the surface apfx'ars to be smooth to the naked eye it bears small flatten- 
ed or cylindrical mamilliform prwesscs 3-4 mm. higli recalling those of 
PaeiKlomfx'ritcN vikIuIuH/h ((leorgc & Wilson, 1919, pi. Ivii, fig. 8) and 
of P. htjalinm 1’ id ley & Dcndy (Topsent, 1900, p. 171). The processes 
do not terminate in openings, l)ut small pores about a mm. in diameter 
are scattered singly or in groups on various parts of the sponge. The 
canalicular markings in the ectosome of the type are not present in the 
specimen. The colour of the sponge varies from pink to purple or pale 
brown. The sponge is very soft and compressible in spite of the presence 
of embedded foreign j)artie]es, and the dermal membrane can be peeled 
off from the underlyitig choanosome. The sub-dormal spaces are in- 
con8})iou(m8 and may he soon as narrow transverse strealm. The tylo- 
styles are ()'2-()*3 mm. long and 0-(M)45-()*0075 mm. thick. The spicules 
of the dermal membrane form a reticulum or a pavement of spicules 
lying side by side. In parts of the choanosome the spicules form irregular 
fibres asc'onding to the surface of the sponge. Although the present 
specimen agrees with that recorded by Burton in spicular measurements, 
the external form, the sub-dermal canals, the dermal skeleton and the 
colour of the sponge differ considerably. Until the criteria of specific 
differences in the genus are mote clearly defined, it will be undesirable 
to erect more now species. The size of the tylostyles seems to be a 
fairly reliable distinguishing feature between P. md^msi and P. hycHmus. 
ioca<ify.---Triucoiaaloe, Ceylon (8 fathoms), (S. M. No. 667-D). 
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Laxosuberites cniciatus (I)oiuly). 

1905. Svheritefi cruciahtSf Dcntlv, Oeyloti Ihml Oys, Fibk, R<'p 

XVIII, p. i:il, pi. V, fic;. 10. 

1916. ffubenfes crunntufi, Deiidy, Rep, (hit, limoda Mur, S^ool, Olhanianded 
hi Kattiavm, Pt. ii, p. 135. 

1921. Sutmitea auciatu'i var. d(}msaaf IViidy, Trunb, Linn. i^oc. London, (2) 
Zool. XVI n, p, 117. 

1937. LaxosnhtnUs cruclatm, Buitou, op. eit,, p. II, pi. \ui. lie;. 47. 

There are two lots of specimens in the collocdioii from differont depths 
on tlie coast of Trinoomalec. R. M. No. (iDf) from a (le])tli of 12 fathoms 
consists of five fragments 15-36 mm. high. Kacli is part of a branching 
colony of short rounded or cylindrical processes not more than 15 nun. 
high, and 3-6 mm. in diameter. The wliole colony has some resemblance 
to a Zoanthid colony in external form. A few irregularly scattered 
transparent spots on the surface of the sponge covered by a thin dermal 
layer of spicules may represent pore areas. There are one or two elon- 
gated shallow pits with small rounded apertures at their bottom on the 
sides of some of the processes, wliich probably represent oscula. The 
colour of the sponge in spirit is pale brown. The sponge is closely 
associated at its base with a colony of Hydroids which seems to have 
grown on it. One of the fragments is a growth on a small Purpurid or 
Mitrid Gastropod shell occupied by a hermit-crab and partly covered 
by a Polyzoan colony. S. M. No. 661 from 8 fathoms consists of frag- 
ments as in the other lot. There is a more profuse growth of Hydroids 
which are adherent to the surface of the sponge, and the processes which 
arc longer (20 mm.) tend to be flabe11at(‘ insis'ad of cyliiulrical. The 
oscula are relatively large but irregular in outline. Tlu* skeletoji agmes 
verj' well with the description given by Dcudy and Burton. Tlie liylo- 
styles are in various stages of growth, the younger on<*s l)(>ing thin and 
hair-like and less than 0-002 ram. thick. An average fully dev<*lop<'d 
spicule is 0-3 mm. long and 0-006 mm. thick. The tylostyles resemble 
fairly closely those of Svbmtes lobioepn Schmidt (1870, p. 47, pi. v, fig. 5) 
and S. epiphytum (Lamarck) Tlidley (1884, pi. xliii, fig. h). Had Sch- 
midt’s description been adequate the present species would have been 
designated Laxosuberites IMoeps (Schmidt). H, epiphytum and N. 
emnatus var. depressa seem to be encrusting forms of the present species. 

LocaMiy. — ^Trincomalee, Ceylon (8-12 fathoms), (S. M. Nos. 659 and 
661). 


Snbeirites camosos (Johnston) Gray. 

1897. BvbfHtea ca/movaa, Dondy, Proc. Boy. Soc. Vtetoiia (N. S.) IX, p. 24f5. 

1000. Subfrltea earnoaua, Topsont, Arch. Zool. ISxper. dm. (3) Vlll, p. 233, 
pi. vii, figs. 1-6. 

1916. Subentea camoeva var. Dcudy, op. eii., p. 134. 

1926. Bvbantea eamoava, Kumar, Bee. Ind. A/m. XXVJI, j). 229. 

1984. StAerilea earnoaua, Burton, Am. May. Jfat. Uiat, (10) XTII, p. 314. 

There are two lots of specimens from Pamhan wliich belong to this 
species. S. M. No, 682-B consists of four fragments 37-50 mm. high 
and 24-40 mm. broad. Bach of these consists of 2-4 stout club-shaped 
processes closely adherent by their sides to one another from one-third 
to three-fourths th«r height, and strongly recalling the shape of some 
fonqs cA,Ficulim ficus. The sponge is compact, soft and compressible, 
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and its colour varies froru a light pink or brown to sandal-wood. The 
external surface of the sponge is minutely pilose or velvety when observ- 
ed under a lens although smooth to the naked eye, and is often thrown 
into minute folds, elongate knobs or rugae. A few rounded pores not 
more than 1 mm. in diameter are found on the sides near the base of the 
club-shaped processes. Terminal or sub-terminal oscular openings, 
ellipsoidal, slit-like or triangular, and not more than a mm. in length 
or diameter, are present on the processes. The projecting ends of the 
tylostyles form several rows of oscular fringes. The presence of dead 
Gastropod shells at the base of some of the fragments of the sponge 
shows that it was growing on a bottom of shingle or shell-deposit. The 
ill-defined thin radiating spicular fibres end in fan-shaped surface brushes 
of tylostyles the extremities of which project above the surface of the 
sponge giving it the minutely pilose appearance described above. Below 
the brushes the tylostyles are scattered irregularly, sometimes in loose, 
bundles in various directions. The spicules are 0-4-0-6 mm. X 0*006- 
0*008 mm. with their heads usually conical or top-shaped and with or 
without a constriction. In the younger spicules the conical shape of 
the head is more ponounced. 

S. M. No. 683-C seems to represent a complete sponge growing on 
a base 26 mm.XlO mm. sticking to sand or calcareous matter. The 
sponge is 30 mm. high, 25 mm', broad and consists of 6-6 finger-shaped 
processes 16-18 mm. high and 4-7 mm. diameter. The texture is a 
little more firm than in the previous lot, and the surface relatively more 
rugose and pilose. No trace of oscula or pores is present, A large 
quantity of diatoms and dcsmids is entangled among the spicules of 
the surface bnishos and the choanosomc. 

Locality, — Pamban, Gulf of Manaar (1-G fathoms), (S. M. Nos. 682-B 
and 683-C). 

Spirastrella inconstans (Dendy). 

1887. Suheritaa incoiiatana and var^. qlobosa, meandrina and digitata, Dendy, 
Ann, Mug, Nat, Hist, (5) XX, pj). 164-157, pis. ix-x. 

1934. Spirastrella inconstans^ Burton, op, cit,, p. 570. 

This species is represented in the collection by a dry specimen about 
200 mm. high and 95 mm. broad which belongs to the var. digitata of 
Dendy. The individual digitate processes are 60-70 mm. higli and 16- 
46 mm. in diameter. Some have at their extremity small or large oscular 
openings 4-12 mm. in diameter. Some processes are more or less solid 
with closely anastomosing spicular fibres, while others are hollow and 
chimney-shaped. There are several ramifying canals in the interior 
of the solid processes, wliile in the hollow processes they are very 
small and confined to the thickness of their walls. The iimet si^^ 
of the chimney-shaped tube and of some of the larger ramifying 
canals is smooth. The base of the sponge is covered by calcareous 
nodules and particles of dead corals, digae, etc., while the upper 
parts are smooth. The colour of the sponge is a light brick-red. The 
tylostyles are 0‘4-0'64 mm. X 0-009-0'013 mm. There is considerable 
variation in the shape of the head of the megasdere which may be oval, 
elongate oval, houi-glass-shaped, or rounded. No microsoletes were 
found in the preparations from various parts of the sponge. 
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This species corresponds to the tropi hihulifmt, digifnfa and 
crescms of S. purpurea of Vosmacr (1911), but it scorns advisable to 
keep this species distinct from 8. jnirpurea into wJiioh a ^reat variety of 
closely allied forms has been merged. 

Locality, — Trincomalee, Ceylon (1-3 fathoms), (S M. No. 2f)8). 

Spirastrella vagabunda llidley. 

1884. Spiraafrella vagahmida, Ridley, op. cit, p. 408, pi. tip's, e, o'. 

1921, Spirasliplla vagahundit, Oendy, op. cit., i). 139. 

A single pale brown roughly angular or cylindrical fragment 40 mm, 
long 2-6-4*5 mm, in diameter belongs to tliis species. A few fragments 
of dead mollusc and barnacle shells, and of coral clc})ris pi'ojecit from 
the surface of the sponge. No base of attachment, pores or oscula arc 
discernible. The sponge has a smooth surface and a firm texture. Four 
or five canals pass vertically through tlie sponge. There is a cortex 
0*2-0*4 mm. thick consisting of a close reticulation of tylostylos 0*22- 
0*64 mm. X 0-02 mm. The spirasters of the surface layer are 0-018- 
0-027 mm. long. 

Locality, — ^Trincomalee, Ceylon (10 fathoms), (S. M No. 6C0-A). 

Spurastrella puipurea (Lamarck) Ridley. 

1911. SpiraetreUa pmpmea^ Vosmaer, Sihoga Earpedife, Vla^ pp. 9-67, 14 pis. 

The single specimen in the collection seems to agree with the irop. 
pyrmiidalis of Vosmaer both in the form of the skeleton and in (*olour 
and texture. The specimen is 25-0-27*5 mm. long, 7-14 mm. thicik, 
roughly triangular and cushion-like in form, light purple in (*o1oup, and 
firm and compact in texture {cf, Vosmaer, 1911, pi. i, fig. 1). Its surfa<*e 
is uneven and studded with small abseoss-like eininenccss. It was 
apparently found unattached, but a small hemispherical depression on 
one side in which the spicules are visible suggesls the probability of its 
having grown over a small pebble. The surface of the sponge although 
smooth in appearance is somewhat rough to the totudi. Except for a 
narrow elongate opening at one extremity which may represent the 
oscultim, there are no pores or other openings on the surface. In section 
a few rounded canals may be seen in the periphery of the choanosome in 
addition to the thin dermal cortex of spinispirae. The tylostylcs arc 
0-44-0-60 mm. long, 0-010-0-016 mm. thick with the diameter of the 
head 0*013-0-020 mm. The spinispirae are slender and long with 3-6 
sharp bends in the course of their length, and with minute spines in a 
linear series or separated by short gaps and concentrated usually at 
the bends. The average spinispirae arc 0*01 3-0-220 mm. long, and 0*()02 
mm. thick. A few rare stout ones in the choanosome are 0-01 8 mm. long 
and 0*004 mm. thick. 

jj/xdUy. — Trincomalee, Ceylon (8 fathoms), (S. M. No. 666-G). 

CUona sp.^ 

A beach-worn shell of Ostrea bearing pit-like and canalicular excava- 
tions on the outer surface of the shell near the umbo was probably bored 

For am aooount of the Indian Oliona 8oo Annandale, Eec, Ind, XI, pp. 1 -24, 
pLi(191S). ■ ^ 
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by a species of GUona, but in tlie absence of spicules characteristic of 
the genus in the prejjarations made from scrapings of the excavations 
I am not at all certain that my identification is correct. I have seen in 
preparations only ampbioxi and sigmata characteristic of GeUiine sponges, 
but these seem to l)e later growths in the excavations made by a Cliona. 
The evidence that the present specimen is a Cliona-hoied shell is there- 
fore presumptive. 

Locality. — Tniicoraalee, Ceylon (1-6 fathoms), (S. M. No. 271). 

Sub-order 8IGMATOSOLEROPHORA. 

Family Haplohcleridae. 

Tliere is very little evidence in re(*ent literature on the subject that 
the last word on the diagnostic features of the genera included in the 
family has yet been said, and that the dilferentiation of the genera is 
any simpler or easier now than it was at the beginning of the present 
century. The identification of specimens belonging to this family in 
the present collection has been attended with considerable difSiculty, 
and I am not sure that I have reached the 95 per cent correctness which 
Burton (19346, p. 628) claims for his method of identification by examin- 
ing tangential sections of sponges of this family under three different 
magnificaHons. For example, there are specimens of Chalinine sponges 
in the present (‘olloction which from the general features of the skeleton 
and from the structure, texture, and colour of the sponges are assignable 
to Ilaliclonay but which, following Burton, should be assigned actually 
to Adcx'Ui. In a numl)ci’ of <*asos the problem of what constitutes a 
dermal skeleton as distin(‘t from the underlying main skeletal fibres 
seems very dillhudt to ho1v(‘. To save confusion to future workers it 
would seem to me lo l)o a good plan for authors to support their identi- 
fication with a good figure or photograph of the exicrual form and the 
skeleton and with a short <lescription of the main features of the sponge 
concerned. In the species assigned to this family in tlie present paper 
I have followed this plan subject to the limitations of space and cost of 
publication. 

Burton (19346, p, 639) has admirably clarified the position of the 
genera, Huliclona, Adoda and Caliyspoitigia as “ Ilaploscleridae with 
main skeleton a reticulation of spongin fibres cored with oxea ; special 
dermal skeleton a network of similar fibres subdivided by secondary or 
even tertiary fibres. Microsoleres toxa (and possibly sigmata).” The 
species described below as new to this family are so like CaUyspongia in 
the general arrangement of the skeleton that I have no hesitation in 
ignoring the absence of toxa, and their replacement by sigmata as 
features characteristic of Callyspongia. 

Halidona oculata (Pallas). 

1794. Spongia oeviata, Efiper, PflanzerUhiere, Spongia Tab, I, figs. 1-2, 

1934. H(dichna oculata, Burton, op. cit, p. 529. 

There are two specimens in the collection, one preserved in spirit 
and the other dry, which may be referred to this species. 8. M. No. 
680 is an elongate, solid, rod-like sponge with anastomosing branches 
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5-10 mm. in diameter. It is of a pale golden-vellow (‘olour and has a 
number of slightly elevated oscula 2-1 mm. in di<\meter arranged in a 
series on one side of the l)rauc*hes at a distance ol 8-10 mm, between 
successive oscula. There is a deiinite surface tangential skeleton of thin 
transparent or pale spongin fibres cored by a row of single oxca. The 
polygonal meshes of the skeleton fibres arc covered by a tliin trjins])arent 
membrane. The dermal spongin fibres arise irom the tip of the main or 
radiating fibres at right angles to 1 hem. Alt hough t hey arc inconspicuous 
on account of the pale colour of the spongin, the disposition of the coring 
oxea indicates the occurrence of the dermal layer ami the polygonal 
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ascending or radial fibres are multispicular, coniainiDg usually not more 
than two oxea, while tlie transverse secondary fibres are yellow, uni- 
spicular, and of the same diameter as the dermal fibres. Microscleres 
are absent. The meshes of the primary skeleton fibres are generally 
oblong, rectangular or square. Spicules are straight or curved, 0-08- 
0*09 mm. x0*004-0*008 mm., many of which are broken into two or three 
pieces within the spongin envelope. 

S. ]V1. No. 202 is a dry incomplete specimen 166 mm. long and 76 mm. 
broad, with a number of closely anastomosing irregularly cylindrical 
branches 5-17 mm. in diameter, and several rounded oscula on small 
mound-sha])e<l eminences which arc more common on one side of the 
bran(‘hes than on the other. No evidence of a base of attachment is 
present on the sponge. The skeleton fibres vary as in S. M. No. 680. 
Mieroselores are alisent. Tlic fibres of the dermal tangential skeleton 
appear to he stonier (()•()(> mm.) than those of the transverse secondary 
fibres (0*()2-0*04 mm.) of the main skeleton, the spongin of the latter 
being of a paler yellow ihan that of the former. The radiating or ascend- 
ing fibres arc cored by bundles of 2-5 straight or curved oxea (0-09 X 
0*004 min.), while the dermal and the secondary fibres of the skeleton 
are cored by the same kind of oxea joined end to end or overlapping the 
adjacent oxea. 

JjocalitioH. Pamban, (}ulf of Manaar (3 fathoms), (S. M. No. 680); 
Trin(*()malcc, Ooylon (3 fathoms), (B. M. No. 2C2). 

Grant’s llaliclomi (xrulata^ probably represents a Chalinine sponge 
as understood l)y laier authors. The close resemblance of ff. oculata 
(J^dlas) to VnUyspompa mmom (Gray) has already been pointed out by 
IJurton (19346, p. ()()3), and unless the dermal skeleton is well-preserved 
it will be difficult to distinguish between the two species. 

Adocia pumila (Lendonfeld). 

ISKW. Adocia pamila. Burton, op. elf., p. 557, pi. i, figs. 1-7. 

1057. Adocia pumila^ Burton, op. at, p. 20. 

The Hpwies is wdl represented in this collection by a large number 
of branebing and anastomosing fragments varying in colour from pale 
yellow to rusty brown. H. M. Nos. 68f)-B and 690 from Pambari are 
pale yellow to light brown, somewhat flattened, 10-16 mm. in diameter, 
and with oscula 3-R mm. in diameter either slightly raised or on fistulous 
processes 8-10 mm. high and 6 mm. in diameter. S. M. No. 692 from 
Triticomuhso is a small grayish brown sponge growing on the anterior 
end of a gastropo<l, 16x 10 mm,, with two elongate-ovate depressions 
or (‘oncavities (8'6 rnm. long) at the base which give the specimen a com- 
pressed appearance. There is an osculum 2 mm. in diameter flush with 
the surface of the sponge at the broader end, S. M, Nch 651 from 
Trincomaleo consists of a large number of fragments of the colony, pale 
brown to rusty brown in colour. The branches are somewhat flattened 
with the outline of their cross-section irregular. Low conical tubercles 
less than 2 mm. high are present on the surface giving it a roughened 
appearance, but some parte of the sponge are smooth. Small fistulous 


>■ (Jmt, R. B., <5/‘ Comparative Anatom,/, p. 6, fi^. 2 (London, 1841) 
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outgrowths 8-26 mm. high and 10 mm. in diameter arise from various 
parts of the sponge with a rounded or oval osculum at the extremity of 
each, but there are a few which attain a height up to 55 mm. Small 
barnacles are embedded in the sponge surface. Spongin is better develop- 
ed in this lot than in the other two. 

Oxea— 0-14-0-15 mm. X 0*009-0-013 mm., sigmata 0*013-0*018 mm. 
Localities. — Pamban, Gulf of Manaar (S. M. Nos. 686-B and 690) ; 
Trincomalee, Ceylon (S. M, Nos. 661 (| fathom), and 692). 

Callyspongia diffusa (Ridley). 

(Plate XII, fig. U.) 

1881. Tuhulodigitus communis, Carter, Ann, Mag, Nat. Hist. (5). VTI, p. IJ67. 
1889. Siphonochalina communis, Dendy & Siphomochalma crassifihra, Dcndy, 
Ann, Mag. Nat, Hist. (6), III, pp. 81-82. 

. 1890. Siphonochalina procumhens, Bendy, Trans. Zool. Soc. London, XII, 
p. 365. 

Siphcnochalinq, communis var. tenuispiculata, Bendy, op. cit., p. 165, 
pi. vii, fig. 1. 

1906, Toxochalina rohusta var. ridleyi. Bendy, op. cit., p. 140, pi. ix, fig, 2, 
1916. Siphonochalina crassifihra and 8. minor, Bendy, op. cit., pp, 114-116. 
1934. Gallyspmgia diffusa. Burton, op. cM., p. 541. 

1937. Callyspongia d^usa, Burton, op. dt, p. 20. 

I refer to this species a flabellate, fan-shaped specimen from Pamban 
with low. tubes and oscular openings along its margin. Its length is 
83 mm. on its broadest side and 60-72 mm. on the narrower sides, and 



JESEcr-iaav T.— DennsJ ^d«ton. pf a dry apeeimen 'of ^usa, x48'fi, 

found oin abolony of Pplyzoa ^d Vennetid 
betyrem titte ;^alyi6s of a young pawl oystw. On its upper 
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surface are four funnel-shaped processes 5-16 mm. high and 6-12 mm. in 
diameter, each with an osculum 2-5 mm. diameter at its extremity. 
On the longer arched side of the specimen are two irregular rows of 
slightly elevated oscular openings 1-5 mm. in diameter. The sponge is 
compressible and resilient, brown in the centre and somewhat paler on 
the periphery. The dermal and primary skeleton fibres are well develop - 



Text-fig. 8. — Primary fibres of a dry apocimon of CaU^spongia diffma, x44, 

ed with the spongin yellowish brown in the latter and pale yellow in the 
former, A form of toxa not unlike that found in Toxochalina robusta 



Text- FIG. 9.--^Sharp Oind abruptly pointed oxea of a dry specimen of OaUyapongia 
diffum. x340. / 

v&x. ndhyi Beiidy, 0’0136-0*0225 mm. long is scattered along the fibres; 
The oxea, 0*072 x0^004 min., are iu: bundles of four or more, and do not 
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fill the spongin fibres of llio main skeleton, fn secondary fibres they 
are found singly or in twos (text-fig. 10). 

A flat specimen from Trmcomalee, 102 mni. long, 51-84 inni. wide, 
and 18-25 mm. thick attached by a base 15-20 mm. in diameter to a 
nuUiporo, and having four large, more or less contiguous, bulbous pro- 
cesses projecting above the surface of the sjmnge, is also to be referred 
to this species. The processes are narrow at base (15*25 mm. diameter) 
and broad distally (24-50 mm. diameter). What appear to be pores are 
the openings of hollows in which small barna(4es .ire lodgeil. ()s(‘ula 
3*15 mm. in diameter occur in pairs on the distal end of the processes. 
The dermal su])-reticulimi of small fibres is often obliterated, but 
usually present on the underside of tlie sponge f1o\l-figs. 7-8). The 
colour of the sponge is a light dirty brown. The (diaracter and arrange- 
ment of the skeleton fibres are as in 0. ohfu^sispifttlifrra (8. M No. 203), 



Text-fto. 10. — Skeletal fibres of a flpet‘im©n of (^aUyhjiongm diffusa* a. Portion ot 
the primary skeleton, h, A single mesh of the ])riinary skeleton 
enlarged to show the aiT«ingement ol the hjmcuIch. 

hut the spicules are generally oxea with sharp and abruptly pointed ends, 
the dimensions, colour and character being as ii\ tliat species (text-fijj. 
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9). Except in the oxternnl form, the mode of branching, and the natixre 
of the spicules, the two specimens <issigned to ilus species seem to be 
vorv closely allied, if not identical. In faci, the subtlety of points of 
difference between s]>ecies assigned to the genus Callyspongia should 
serve as an indi(‘a1ion fhal a too rigid system of classification has its 
pit-falls. 

Localities, Pamiun, (bill ol Manaar (3 lat horns), (8. M. No. G81-B) ; 
Trincomalee, (^oylon (1-3 fathoms), (8. M. No. 2G«5). Dry. 

The second siiecimeii has «dbo a (‘lose res(‘niblance to Gemochalma 
implexa Topsent (1892, AJcni, Hoc, ZooL France V, p. 27, pL i, fig. (>) 
[rom the Bed Mca. 

Callyspongia obtusispiculifera (l)endv). 

(Plate XII, fig. 13.) 

1005, Chalma obftnhpiculifrra, Dondy, o/). r//., ]>. 150, pi. x, fig. 0. 

A l)ushy (‘olony (of <*losely bran(‘hing and anastomosing, vertically 
disposed, (ligilale processes) il7 mm. broad, 122 mm. high, and 78 95 
mni. thick seems to belong to this species. Dendy has not figured the 
external form of the sponge. The processes arc 10-75 mm. high and 



TsxT-Fro. n.— Pnmaiy skoloton of (JaUvhpongM obtumpiculifera showing the r^ular 
mcBlicft, X 26*0. 

4-16 mm. in diamotor, and rise uueiiually one aliove the otlier like the 
trees in a forest. They may be cylindrical, angulate or flattened, and 

E 2 
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disposed at various angles to one another. On the l>ase of the colony 
there is a roiurlily rounded liollow 40 mni. in diameter and 50 mm. in 
depth whicli liad presiiniably lodged in life a piece of coral, niillipore 
nodule, or stone around which the colony started growing. Kxcept 
for a few fragments of a barnacle sti<*king to the filiros on the outer fringe 
of the mouth of this hollow, the sponge ))oars no trace of the substratum 
on which it was found. There are no pores on the surface of the sponsro 
apart from the polygonal openings of the fTibntonn dermal membrane 
which has been damaged at many points. Oscula 2-4 rnrn. in <lia meter 
arc present at the free extremity of most of the digitate ])ro(*osscs and 
rarely on the sides below it. The skeleton consists of an anastomosis 
of stout spicular fibres (0*06-0-l() mm. in diameter) in more or less regular 
patterns, chiefly a triangle or a rectangle. The primary fibres at the 
surface have a polygonal sub-reticulation of smaller fibres (0‘()2-0*04 
mm. in diameter) in the interspaces between the larger fibres. The 
arrangement of the primary fibres is very regular and consequently the 
fibres rise one above the other as in a scaffold or ladder (text-fig. 11) 
At the surface of the sponge the primary fibres appear as prominent 
ridges, and the junction of two or more fibres is raised into a knob. There 



Tbxt-to. 12.~-A junction of tho primary fibres of CulhjHpong'm (^tushplculifpra. x220* 

is thus no distinct dermal membrane whi(*h can be peeled oft from tho 
surface of the sponge, but it is eonslituted by tho anastomosis of the 
smaller branching fibres arising from the primary fibres. Hpicules are 
strongyles, or rarely, slightly centrotylote strongylcs, straight, flexuous 
or vermiform, 0*07 -0*09 mm. X 0*002-0*004 mm., and of a pale pink colour 
(text-fig. 13). The spicules arc closely packed together in the centre 
of the fibre, often leaving clear spongin of a thickness of about 0*009 
mm. on the periphery of the fibre. Where the fibres join or brancli off 
tho junctions are broad, triangular, diamond-ihape 1, or rectangular 
(text-fig. 12). No microsclores are present. The colour of the sponge 
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in its dry state is dirty grey, and the texture brittle. The surface of 
the sponge in its living or fresh state was probably smooth as the absence 
of projections, aculeations or knobs on the dry sponge indicates. 



Txzi-rxa. 13. — Vornufonn, stwinht, or <urvocl it'ntrotylote stton^^yles of CaUf/'ipoagia 
ohUiai/tpiculiJi HI. X .34(>. 

Locality. — Trincomaloe, Ceylon (1-3 fathoms), (R. M. No. J263). 

Although tlie present specimen does not agree fully with Deiuly’s 
description of tlie spe<Mes, I i)refer to place it here witli a full flescrip- 
tiou of it to calling it a now variety or new species with close affinities 
to Dondy’s species. The close relationsliip of tins species to fV/fb/s- 
pottgia cliO'im is undoubt<'d, an<l I sliould liuve no hesitation m refer- 
ring it to this species bid for the form of the spicules. 

Callyqpongia cellaria, sp. nov. 

(I'late XII, figs. 1-7.) 

There are two lots of specimens in the collection, one. from Pumban 
and the other from Trincomaloe, which I am unable to mat.cli with nnv 
known species of Oallysixmgia. 

S. M. No. 058 from Trinconuilcc consists of four fragments, fine, is 
femuroid in shape, 75 imn. long, 15-20 mm. in diamct«>c whore it is flat, 
and 22*5 to 354) mm. whore it is couvo.v, a second one 55 mm. X 20-25 
mm. of a somewhat similar shape, a third 45*0x27*5 mm., irregularly 
ovoid or oblong and found attached ts) the valve of a dtwl Pclecypod 
shell, and lastly a eomprossed specimen with a roughly hastate outline 
46*0 mm. long and 22*0-29*0 mm. in diameter on the convex poition 
and J4*t) mm. in diameter on the flat portion. The colour of the frag- 
ments in spirit is a dirty yellowish brown. 

S. M. No, 089 from Pamban is a small bun-like specimen 38-48 ram. 
in diameter and 29 mm. in height attached to the valve of a dead Spondy- 
lid Lamellibtanch mollusc and other Bholl-debtis. The colour of thn 
sponge in spirit is a pale yellowish brown. 

The most characteristic, features of the species are the presence of 
well developed spongin forming in conjunction with oxeote spicules 
broad brntd-sktyed or lamcliar spicular jihm and tJte extremely JcnesU’aled 
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Itnoordu of t/w hidtiM Munuouh. 

(ifd eeUular appextrance of tk .vtifirc <iid mtcrior of Hw spowjc. The 
general external appearance of the sponger belonging to (lie speeie« is 
thus that of a lioney-coitib. The texture ia lirm aiul very litllo eoni- 
presaible. The pores, more numerous on the upper surfaec, are extreme- 
ly variable in shape and size (()*5-l-5 inm. cliamotet) and freely (“oaloaco 
with the adjacent ones, and the os<-ula (:b5 mm. in diameter) arc scatter- 
ed on the sides and upper surface of the sponge. The skeleton consists 



Tbxt-wq. 14,— Skrirtal fibres near surf<ue of ('(tUyayonijm ettariu, «p. uov. XlCfi’fi. 


of an irregular reticulation of loose spicules or spiculat fibres of one or 
more oxea, straight or curved, forming a rough isodictyura with no 
special dermal layer of spicules exc.epb in parts of the sponge very little 
exposed to the abrasive action of foreign particles, where small vertical 
bundles of otea form a pilose covering (text-fig. 14). Loose spicules are 
Often scattered in the meshes of the reticulum. The oxea are 0-1 0- 
0-24 mm. long and 0*0022-0*0136 ram. thick, and gradually or abruptly 
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narrowed at tlie cxtroinities. Many thin hair-like oxea, wliieli pre- 
sumably reprobcnt the growth stages of the bame category of spicules, 
arc also present. The crescent-shaped signiata, ()•()! 8-0-027 mm, chord, 



'i’jiXT-iPia, 15, — fcjpiculos of CaUi/s^ion^Ut ccUaridt bp. iiov. x 4O(5-0. 

arc (juite abundant on the surface dermal membrane wliere preserved 
and in the intorsj)aces between sj)icules (lext-fig. IH), They arc more 
common where sijongin is present. Particles of calcareous debris are 
commonly sticking to the surfa(*o skeletal fibres, and filaments of l)r()wn 
algae are often found stit‘king out of the lumen of the osenhu 

Lmtlitien, Triin’ornalce, (Vylon (8-10 fathoms), (S, M. No. ^>89). 

Callyspongia cellaria var. fusca, nov. 

(Plate XII, liiis. 8 and 9.) 

This sponge (lifters from the one descrihtMl al)()ve chicflv in colour 
and textaire and in the dimensions of the spicular elonumts. The spc(*i- 
mens are somewhat incomplete and include two fragnunils. Of tlie 
fragments, one is 51-9 mm. long, 21 mm. broad, and 11-13 mm. thick, 
and the other, a short club-shaped spocinien, 35-5 mm lorig, 15-3 mm, 
broad at the tip and 9-5 mm. broad at base. Of the inc-omplete speci- 
mens one is in the form of a pair of clubs joined together a little above 
the base. It is 1 18 mm. long, 22*0 mm. to 4 1 •() mm. l)roacl at the club- 
shaped extremities, 13*r)-23-5 mm. in diameter below the club-shaped 
part, and 33-5 mm. in diameter where the two clubs are joined together. 
The other specimen is transversely elongate, hoof-sliapod, 97*5 mm. 
broad, 40-50 mm. high, and has a few short mound-shaped projections 
10-16 mm. high from tlie upper surface. In life it was apparently attach- 
ed to a dead coral or other cak^areous debris at three separate points 
where fragments of calcareous matter are embedded in the substance 
of the sponge. All the specimens have numerous oscula 5-8 mm. in 
dianaeter, usually flush with the surface of the sponge but sometimes 
with a slightly tumid lip. A dermal reticulation of spicular fibres formed 
of one or more spicules is apparently present all over the sponge, but 
in tbe state in which it is preserved it is found only in depressions of the 
sponge surface where it has not suffered damage by abrasive foreign 
debris. The spicular fibres are relatively thin and form a circular or 
polygonal reticulation. In tlie meshes of the spicular fibres a sub- 



TBirr*TTa- 16, — FlkcloUl fibres of CaUi/^ipongk cdlaua var. fusca^ nov. below tho dertniu 
with a fow BigirwiU m tho centre 



Tsccr-ira. 17. — Oxea of OaUy^pongia ceUana var. /Wca, nov 
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0‘15-0-23 mm. Ions;, and 0’013-0'014 mm. m diameter. Tte sUpiuta, 
0'0136-0-018 mm. chord, are tliin. and confined to the dermal skeleton 



Tioxt-vxo. 18. — Oji.oa ivnd <nf(n)<vta of CaUj/ipo)i>/ia aUatkt var fuwi, nov, xS60. 

(toxt-figb. 17 and 18). The Hpongc h dark browm in <olour, less firm 
and relatively more ri'silient than tlio H])ccimens oi (\illi/sf)onqui cellaria. 
LoeaHly.—'P&mbm, (lulf ot Manaar (3 latlioms), (K. M. No. 680-A). 


GiUy^i^va panobanensis, ap nov. 

(Plate XJI, figs. 10-12.) 

Form digitate or flaboUiitc, slightly branching and anastomosing, 
texture rcbilient, furry external surface, and the colour light brown. 
Pores and oscula numerous. Main skeleton consisting of more or less 
parallel ascenduig spicular fibres arclmig towards the distal end and the 
periphery of the sponge and connected by short thin transverse fibres. 
The brush-like termini of individual fibres anastomose with bimilar 
adjacent termini to form a dermal membrane, with a small bunch of 
short spiculax fibres projecting at the junction of the main and dermal 
fibres. It is the pxojeoting fibres which give the sponge surface its furry 
appearance. 

Several stout finger-shaped fragments are present in the collection 
One of them is 74*5 mm. long, 25-31 mm. broad, and 14*6-15*5 mm. thick. 
Another, which is somewhat flabellxte, is 51*0 mm. broad, 61*0 mm. high, 
and 10-20 m-m. thick. The pores are less than 1 mm. in diameter, and 
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the oscula., which may be flush with the surface of the sponge or elovaUMl 
on mounds, are rounded, oval, or stellar in outline. The oscula arc *‘1-7 
mm. in diameter and lead into chambers at the bottom of wluch are 



Tbxt-j?lo. 10.— Surfa<*o fibrob of the bkeletoii oi (^alli/^pouyia uov. 

X21-G. 


several binaller openings. The primary spieular (ibres are (M2-()*2() 
mm. in diameter. The surface brushes ol spieular lilires are (h4()-<h(H) 



TBrr-TO. 20.-Ra^ti^ fibres of ihe skeleton otOMy^ponm lx»i>banwU, sp. „ov 


mm. hi^ and OO^O-IO mm. in diameter (text-figs. 19 and 20). The oxea 
»» .»allr ...d ataptly ended, but . to Iieve 
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narrowing extremities (lext-fii». 21). Occasional styles and strouayles 
may oeeui. The oxea are 0-JH-0-2(5 mm. long and 0'004-0*0J8 nim. 



Tavr-j^id. 21. — ()\o,i of OuUy^iponqUt paniftainnsis^ sp. riov. xHIMJ. 

in (iianielor. No Mi»in<ita or other mieros(‘lcres present. The spongin 
is loss developed than in (\ veilana. 

Londilg. Ihimban, (Jull ol Mannar (3 lathoms), (S. M. No, G88). 

Oceanapia (istulosa (Boworbatik). 

I00r». Phtmuhvtyuu I )<*fi<ly, r/7., ]>, 105. 

This speei(‘,s is n^presenied in the eoIle(*tion by a single ineomi>lek' 
listula 72‘n nitn hii»h, IO*n-irrr) intn. in dianuder, ta|)ering io <) narrow 
eone (above th<» nnrioNNOsI |)art ol the (wiiiidrieal [>ort/i(>n) 25 nmu higli. 
The thickness of the rind varies Ironi 2d) to 2*5 mm. At the distal 
extremity of the cvlindrical iioHion is a large transvers<j osculimi 
shaped like a printer’s rolI(»r with Iiandles, with a eireukr outline 
in the middle and oblong al ilio ends. A few smaller oseula, oval or 
oblong in outline occui scattered over the rest of the fistula. The conical 
part ot the fistula ends blindly ai\d is without an osculum. The numer- 
ous })ores are found closely pa<*ked together all over the fistula. The 
dcnmil skeleton consists of a loose rethudum of spieular fibres witli two 
or more spieules wddle the dee|>er main or prinruiry skeleton is formed 
of a relatively larger number of spicules. The pritmiry fibres arc at 
right angles io tlu^ dc^rmal skeleton at various points and their extre- 
mities proje(*i on the surface giving the sponge its roughness. Oxea 
()‘2t)-0*48 mm./ 0d)0()-0*000 mm. Very little spongin is present. 

Pamban, (Julf of Manaar (H. M. No. 683-D). 

The sandy tubes of a Polychaete worm are found adhering to tlie 
sides of the flstulum. 

Oceanapia arenoaai sp. nov. 

(J>hite xa figs. 1648.) 

A fihtuluin, 27 mm. long, 8 min. in diameter, with an Obculum 2 mm, 
iu diameter, whieli presumably reiu'csents only a part of the sponge does 
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not agree with tko description of any hitherto known spocies of Occanapin. 
The specinaen is sharply genieuJato near the base where the diaineler 
of the fistnlum is reduced by nearly half. It is firm though eoinpressible, 
slightly rough on the surface, and pale yellowish in colour. Numerous 
pores 0‘3-0'6 mm. in diameter are present on the surface of the sponge. 
The sponge is covered by a thin transparent clennal tnombrane support- 
ed by a few tangentially disposed oxea forming a loose reticulum, or by 
uni- or multispiculai’ fibres (0-01-0'04 mm. thick) which anaslomoso, and 
give rise to the porous appearance of the sponge surface. The nakesd-oye 
appearance of the sponge is, however, smooth. Underlying the 



TnxT-rie. 22. — Skdotal fibres of Oeeanapia arenomt, s}). nov. a. Dooixr fibros ; 
b. surface fibres. 

membrane and the surface fibres are the stouter primary spicular fibres 
0-06-0'12 mm. thick. The lumen of the fistnlum is lined i)y a closely 
agglutinated layer of fine sand and other foreign particles which form a 
mosaic from the base to the extremity of the fistnlum. This mosaic is, 
however, overlaid by a thin transparent membrane which can bo peoloil 
off the layer of sand particles. The spicular fibres consist of gently 
curved, sharply pointed oxea (()*16-0-18 mm.x()*0045-()*00()() mm.) which 
taper gradually from the middle of the spicule to the end. The spicniles 
of the primary skeleton are generally stouter than those of the dermal 
skeleton, but do not, on that account, form a di.stin(*l culegory of skeletal 
element. No microscleres are present (text-fig. 22). 

The sponge is closely associated with a colony of Zoanthids the 
surface of which is coated with sand particles, and it is diflicult to say 
whether a bulb-like or root-like main body of the sponge was present 
or not buried in sand. 

The spiculation is characteristic of the genus Oceanafia, but in all 
other features the species seems to differ from previously described forms. 
The narrow lumen of the fistulum lined by an agglutination of sand 
particles, the occurrence of a lining membrane over the mosaic of saud 
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particles, and the pTCHenoc of a thick cortex distin^'jiiis}i this species 
froTii Iho other known species of tlie j^enus. 

Locnliljf, -Panfiban, Gulf of Manaar (1-5 fathoms), (S. M, No 671). 

Family Deism act donidae. 

Section MYCALEAE, 

Mycale indica ((barter). 

1889. Fjspaui indinf, (\irtor, Jovrn, Linn, f!ar. Lotidon, XXI, pp. 72-711, pi. vi, 
lios. IU\ 

10,‘12. Mytnlf indirn, IJurton & Kao, op, cit., pp. 327-328. 

Thr<‘o massive* specimens, of wliich one is dry and the other two pre- 
served in alcohol, l)el()niij to this spe<‘ies. S. M. Nos. 683-B and 687 from 
Pamhan are in(‘om])lole and are very much alike in form and consis- 
tency. The dry specimen, S. M. No. 2^)1 from Trincoinalee, is extremely 
fragile aliliouch it has at ])resenl a more or less oval form. The larger of 
the two spe(*imens preserved in a](‘ohol is 120 mm. broad, 70 mm. thick 
with finger* like processes 10-15 mm. long on the upper surface, while the 
other, 48 nmi. l>road and 18 mm. thick, has no digital»e proceswses. The 
range of (‘olour in pieservalion is light yellow to pale. Foreign matter, 
such as dead shells, corals, etc., is iml)edded in t he substance of the sponge 
in both the spec'imeiys. No pores or os(*ula arc evident, but invagina- 
tions of the sponge surface in some parts give it a cavernous form. 
The sponges are slightly (‘ompressilyle though fragile. The naked- 
eye view of the surface of the sponge is smooth, but under a hand lens 
the dermal lay(*r ol tangtmlial styles which forms a corh^x 1 miii. thick 
sliows it to be minnt(‘ly roughened. The primary skeleton consists of 
a rcticulnin of spicular fibres wbi<*h, radiating fan -wise towards the dermal 
spicniar layer, seiuns to support it. The cat(‘gories of spicniles are styles 
0*44-0-()6 mm./04)D)5 mm., large anisochclae ()•! 12-0*125 mm., small 
anisochelae (H)125-(H)27(t mm., small and large 0- and H-shaped or 
contort sigmata 0-0 1 25-0*0180 mm, and 0*045 mm. chord respectively, 
an<l l/ricliodragmata 0*0225-0*0450 mnu The largo anisochelae seem 
to ochinate the s])iciilar fibres at many points, R. M. No. 264 is 130 mm. 
broad, 65 min. thick, an<l resembles S. M. No. 087 from Paml)an. Its 
spiculatiou is very similar except in the anisochelae being relatively 
fewer, 

Jjjcalifips, fiulf of Manaar (1-5 fathoms), (S. M. Nos, 
682-K, 687); Trincomalee, (Vylon (1-5 fathoms), (R. M. No. 264). 

Mycale aegagropila (.Johnston), 

1898. hjHptnUa mtpmropHn, Vosimior A IVkclhariag, Vorhttml, Kon, Akad, 
Wtlninrh, Amhh^rdam VI (2), pp. 19-31, j>ls. i-iii. 

1911. Mynilp tnavihntn \ar. uHstrtdiH^ llcnlsoliel, IHp Favn. Hudwesi Austral, 
'Tittiuonida HI, ])p. 290-297, toxb-li^. 9. 

J925. Myralp afyuyropiUtf Wilson. litiU. V. H, Nat, Mm, II, OulJ. 100, p. 426. 

To this species f rof<M‘ a few small fragments of an inL<‘riLst‘xtion which 
invests the zooids of a brain'liing^ eolony of Alcyoniria, white in colour. 
It agrees itv manv respects, including of spi *ide categories, with 
the description of the IMiilipjane specimens in the last reference <*ited 
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above. The spoTi2je forniH n tliin diijph/*inoiiK or lji(*o-lilvo invowl/Ttioiit 
less than a niillinfiotre iiiiok over the zooids The derniMl tannontial 
skeleton connists oi a retiVulinn of spit*iilar fibres with only a few sub* 
tvlostyles. The nucroscleres are also seaiily Ibindles of subtylostyies 
project here and there from the surface of the spoTii»e. The o(‘curreu('<' 
of two sizes of anisochelae and ol slender hair-lile subtylostyies may 
prove to be distint*tive cliaratders justifying tlu' rtM'oiinition of a new 
variety, if not of a new s])e(*ies, but in view oi the fac't that distimdions 
based on measurements of spicule (*atej»ori(*s, M)m(‘ of whi<'b wholly drop 
out, have been carried too far towards a state of nomcnclatorial (‘on- 
fusion I refrain from burdening the literature on the Mibject The liair- 
like subtylostyies are undoiildedly stai^es in the on)wHh of tlie spicules 
of this category, fn his report on the IMulippine sj)oni»es Wilson {19ji5) 
mentions young stages of anisoeholae 0*001 mm. lon<>. The pr()l)lem of 
mstmgiiishmg various growtli stages of a single (‘ategory of spicules 
the different sizes occurring in spicule categories of a given kind 
3S far from being solved. Until extensive biomet rieal studies of sponges 
come into vogue the problem will remain uiisoI\(m1 result inu in m^ecl* 
less confusion in taxonomic studios.^ 


Mcafiitrmpvfs of .s/i/c/dcs*. 


Subtylostyies (nee(lle.shfti)ed) 
Slender hair-like subtyloMylos 
Largo anisocbelao in roBot^s 
Small anificw‘bolae (loose) 
Sigmata (0- and S-flliaiJod) 

Toxa (few) . . 


0'20.0-iiO mm. 
n>22 mm. 
(HK‘mo*Otr> inm. 

mm. 

<sn.V0-0‘) mm. 

(«‘bord). 
0*07.0* IS mm. 
randy 0»2-l mm. 


£oot%.— P amban, Giilf of Mniiaar (I fatiioiii), (K. M. No, (i(ii)-li). 

Mycale monanchorata Ibirion and llao. 

1932. Myeah tnoitanehorafa. Burton & Kao, op. fit., p. 

This species is represented by four small, more or less rounded, pale 
broTO, soft and compressible masses 20-30 mm. in diamcier and 20 mm. 
in Height, tnth the terminal parts of the radial, iiif; fibres projeciini- on 
sponge surface as white hairy prolongations. The sponge is some- 
cavernous and ^ars no f,race of a dennal skeleton or niembram* 
or ot a base of attaohraont to the substratum unless the dark brown 

if. The spieular 

no* I •ii‘‘ diamete-r) branch and anastoinoM* tsi form a 

r *1^ \ '•ftveb^ped in the thicker fibres. In addi- 

tlio fivf * ^liaracteristic needle-shaped snbtvlostvles wliieh occur in 
oiSi? ^'I'oaBOsome there are tliin hiiir-like subtylostyies 

Scattered in tlie idioanosomo. These are 
P y le early grow^th forms of tlie larger subtylostyies. The 

way by AW/k SS, 1029) lian It‘<l ih<‘ 

panioea PallaSr * sjmnilo leugih in .^n imlividiml of lln^ivhtmlrk 
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nnlsoohelae, invariably in rosottos, aro found in lar^e numbers all over 
Hio sponge. The curious fojtign particles which occur in great profu- 
sion ill the choanosonie between the spieular fibies in the holotype are 
singularly alisent in the prtsseni spec'imens. 

A//v/,s?/rcmc>;/s of s)tirulefi, 

Suhtylohtylos .. .. .. 0*24 -0*28 mm. x 0*004 mm. 

Hair-like su I )tyl()sl vies .. .. 0*1 8-0*23 mm. X 0*002 mm. 

Aaiso(‘liel.i(‘ . . . . . . . . 0*022-0*027 mm. 

Loivlifjj. Paniban, (Julf of Manaar (1-5 fathoms), (H. M. No. 085- A). 

Tlic type locality, Kihdc<irai, is a low miles south of Pamban. 

Mycale trincomaliensis, sp. nov. 

(Plate XII, lig. 19.) 

A very filirous tna<*erat(*(l specimen, Hf) nun. broad and 70-80 mm. 
high, is dillicult to match with any previously described species of Myoale, 
It is of a pale yellow colour, (‘ompactly^ bushy, compressible and fragile, 
and has a <*Iose anastomosis of the numerous more or less vertically 
ascending spiiudar lil>res with similar transvense fibres. The dermal 
membrane is lacking and conscajucntly the as<*ending and transverse 
fibres are clearly visible. d^h<‘ as<‘ending fibres are usually stout at the 
liase, PO-l-f) mm. in diameter, hollow, and gradually narrow towards 



Tbxt-itiu. 23.— fibres of Mycate trinootnalieneiSf sp. nov. A, /., afic'eading 
hollow primary ws'Otulary solid fibres. x-<0. 

the distal extremities wdiic*li are solid and end in vshort or long whip-like 
filaments. The intorfil)ral spa<*es are covered by a thin transparent 
membrane in some places, but are usually open. In the lower parts 
of the sponge the fibres are <*overed with foreign particles of small but 
varied size. The secondary branches (0*1 mm,-0-2 mm. in diameter) 
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from the hollow main stem are soli<l and consist of bundles of subtvlo- 
styles which branch and anastomose to form the mam skeleton (text- 



Text-fio. 24.— a flinplc rnoMh of tlu» skeletal filnes of MytnU tthu omalif UHis^ sp. nov* 
a. J., .iM ending filucs , n losellei ol anisot helae ; t, trauH- 
verso fibres j t w., tian-ipaunt inenibiani. x20* 

fig. 23), The mogascletes of the hollow stem arc disposed more or less 
longitudinally forming an irregular palisa<le ol subi \ lost vies somewhat 
loosely packed7and a layer of foreign purtidos Bii])ports the insido of 



XBXT-uia* 25.— flpiouloH of Myeak trxfheomaVunsin, np. uo\. x220. 
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the hollow stem. At the points of origin of the solid bpionlar fibres 
from the hollow stem, unci ol the anastomosis of the secondary fibres 
the spicules spread fan-wiso (text-fig. 24) The spicular elements 
consist of thin needle-shaped subtylostyles, occasional hair-hke 
subtylostyles of the same lenj^h representing probably the growth stages 
of the need]e-ahai)ed spicules, small unisochelae, loose or in rosettes, of 
nearly unifoiin si/e, and large contort sigmata which are less numerous 
than the anisochclae. No trace of toxa has been found (text-fig. 25). 

MediiU) erne fits of spicules, 

Subtylosl^lcs .. .. 0-20-0*30 0 iin. X 0*0045 mm. 

AiuhO( h( 1*10 , . . • . . 0*32-0 36 nun. 

JSigiUAtii . , . . . . . 0*058 nim. chord. 

Trincomalco, Ocylon (3-10 fathoms), (S. M. No. 665). 

The presenl sp(»cies seems to be closely allieci to Mycah parishii 
(Bwk.) in its brandling and clathrous form, but differs in being bushy 
and fragile, in having both hollow and solid spicular fibres, in the form 
of its megasclcros, in lacking toxa, and in having only one form of chelae. 
In the form ol the subtylostyles il resembles M, mona^iehorata Burton 
and Kao and M. tctiuispiculala Dendy but differs from both in the 
external form of llie sponge. 

Bienma tubulata (Dendy). 

1005. lU^nuuulla tuhiflata, Deucly, op at,, )>. 155, ])l, ix, fig 4. 

1021. Hittnna hibulnUi^ Doudy k Kiedoruk, Jouuu Litin, ^V. Zool, XXXV, 
|). 50 :}. 

1032. [hnntm tuhukta. Burton k Utio, op, cit , p. 327. 

Tliere are iwo pi<H'es of spoiigo in the collet*tion which belong to this 
speeioH. One of thorn consists of two incomplete tubes (‘losoly adherent 
on the sides, 20 nun. high, 7-9 nini. in diameter and l*5-2-5 mm. thick. 
The otlicr is too hagmeutary to be meaRuied, but it is evident, however, 
that the fragments form p<irt of a tube. Both the specimens are soft, 
limp, compressible and of a pale pink colour, and in these characters 
differ from other specimens of the species (in the collection of the Zoolo- 
gical Survey of India, Imban Museum) from the Andamans and Nico- 
bars, the Morgui Archipelago, and the Pearl Oyster banks near Tuti- 
corin. The specimens in the present collection from Ceylon seem to 
represent the early stages of growth of individuals of the species. The 
stiffness and roughness of th <5 tulies, and the yellow or brown colour of 
the sponge seem to roprosent cliaructerh associated with growth. 

Lcmlity,’ Trincomaloe, Ceylon (8 fathoms), (8, M. Noa. 657-A, 
667-0). 

Section MYXIILEAE, 

Strongylacidon stdliderma (Garter). 

1886. IMkhondria aleUidcrmaf Oartor, Ann, Mag. Nat. Htst, (5) XVII]^ 

1806. Ikmacidon stfUtderma, Bendy, Proo. Roy. Roc. Victona, (K. S.) VXu, 

j>. 20. 

I refer to this species with some doubt a few fragments of a sponge 
found on the base of a colony of Adoda pmiiUt J^endlld. In external 
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form some of the larger fragments, at any rate, are not unlike the figure 
of Strongylacidon plicatum (Heiitsehol, 1911, p. 321, lig. 2la). They 
are crumb-of-bred like in appearance with more or less prominent aculea- 
tions, yellowish brown in colour, and somewliat incomprcbaiblc in tex- 
ture. The spicular fibres branch and anastomose and project on the 
surface of the sponge, the consecutive fibres being connected by a mem- 
branous tissue strengthened by large numbers of microscleres. Surface 
wisps of megascleres are present here and there, but the stellar nature 
of their arrangement round the projecting ends of the sj)iciilar fibres 
is not at all clear. The megascleres are thin strougylcs ()• 14-0*22 mm, 
long and 0*002-0*004 mm. in diameter. Apart Irom being constituents 
of fibres they are also irregularly scattered in the soft tissue between 
the fibres. TJiey have evenly rounded ends and bear no trace of the 
slight inflation referred to in Dendy’s account of the species. The 
microscleres are present in great abundance throughout ihe sponge, 
more particularly in the soft membranous tissue between the fibres. 
A few elongate ova are present in the tissues, but they do not bear any 
trace of the microscleres which are present in the spherical embryos of 
jS. plicatmii a specimen of which collected by the S. W. Australian Expedi- 
tion I was able to examine in the Zoological Museum at Berlin. The 
isochelae unguiferae are 0*009 mm. long. 

The type of Strongylacidon, e.g. S, sansiharense, has auisochelac 
according to Londcnfeld (1897), while S. sicUiderma and S. 
have isochelae unguiferae. Burton (19316) is of the opinion that S, 
flicatwn is identical with S, stelliderma, but Ucnts(5hers (loo, cit,) figures 
of the former show that there are two categories of strongyles and that 
the microscleres have 4 or 6 denticles, whereas the latter, as far as the 
specimens under examination are concerned, has only 3 dentii’lcs as in 
the type species. The question wlicther tliose difforoncjos constitute a 
specific character cannot be settled until the genus is bettor known. 
The occurrence of Strongylacidon in Indian waters Is, as far as I am aware, 
recorded for the first time. 

£oca%.— Trincomalee, Ceylon (J fathom), (S. M. No. 661-A), 

lotrodbota baculifera Bidley. 

1884, loirochota hamlifera, Ridley, Bep, Zooh CoU, Ahit, p. 435, pis. xxxix, 
fig. M and xUi, fig. F. 

1916. lol/rochota bacidifera, Bendy, op. cit., p. 126. 

A massive dried specimen 200 ram. long, 140 mm. broad, and 50-60 
mm. thick, and a small encrustation on a calcareous nodule belong to 
this species. The former is dark purple in colour, hard and incompres- 
sible, with its surface uneven and irregularly pitted. The latter is 
somewhat damaged and the spicular fibres of the interior arc exposed 
up to the base of attachment. Of the spicular elements, the strongyles 
seem to be fewer than the others, while the birotulae are the most numer- 
ous in the membrane connecting the spicular fibres or overlying the 
meshes of the skeleton. The dimensions of the styles vary greatly. 
Strongyles 0*24-0*28 mm. x 0*004-0*009 mm., styles 0*20-0*24 mm.X 
0*013-0*02, and birotulae 0*0135-0*0180 mm. 

£oai%.— Trincomaloe, Ceylon (1-6 fathoms), (S. M. No, 269), 
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Section CLATHRIEAE. 

Echinodictyum dathratum Bendy. 

1903. Eehimdielyum flathratim. Bendy, op. dt., p. 176, pL xi, fig. 4. 

1991. Mohinodiotyiim claihratum. Bendy, op. dt, p. 73. 

1937. JSehiiiodiotyum elathratmn, Bniton, op. at, p. 31, pi. iv, fig. 26. 

The species is represented in the collection by three complete speci- 
mens. S. M. No. 675-B from Pamhan is 60 mm. high and 60 Tnm broad, 
presumably attached to some hard object, coral or shell by a very short 
stalk 10 mm. high and 18-22 mm. broad at the base. The aculeated 
processes on the surface are 8-10 mm. high. The body of the sponge 
is cavernous, and its surface is covered with a smooth membrane bear- 
ing numerous minute pores and what appear to be oscula 1*5 mm. in 
diameter leading into a shallow pit-like depression in which a group 
of small openings is seen. The pores are far more numerous than the 
oscula and scattered all over the membrane. The aculeations on the 
sxucface bear spiny processes which are the projecting ends of the spicular 
fibres, and in addition brushes of thin styles which are more numerous 
than on the smooth membranous part supported by a loose reticulum 
of oxea and a few largo styli. The colour of the sponge in spirit is pale 
brown. Polychaotc worms, copepods and other small organisms are 
found associated with the sponge both near the pore areas and in the 
cavernous passages of the sponge. The present specimen more closely 
resembles EchinodActgum aspermn from Tahiti (Ridley and Bendy, 1887, 
p. 166, pi. xxxii, fig. 2) and E, fruticosum from S. W. Australia (Hents- 
clicl, 1911, p. .‘190, fiir. 6:i) than E. cavemomm from Celebes (Thiele, 
1899, p. 16, pi. ii, lig. 4). B. M. No. 664 from Trinoomaleo is more or 
less si)hori(«>l in <»ul!ine, 72 mm. high, 80 ram. broad at the widest point 
and .W ram. at the narrowest point near the base. Tt was apparently 
attached to a piece of coral rock by a broad stalkless base 20-25 mm. in 
diamoti'r. The sponge is dark brown in ixatches on the apical part where 
the dermal membrane is intact, and of a pale brown or sand colour in 
the basal part and in portions of the apex where the dermal membrane 
is damaged or absent. The spicular fibres are often connected by a pale 
transparent membrane. The pores and oscula are not so common or 
clear as in S. M. No. 676-B. S. M. No. 675-A is a hemispherical honey- 
comb like specimen, 55 mm. long, 44 mm, broad and 36 mm. high, with 
the surfaC/e aculeations markedly insignificant or absent. The dermal 
membrane is relatively thick and the surface brushes of tylostyles more 
evident than in the foregoing specimens. The spicular measurements 
in this specimon and in B, M, No. 664 are generally higher than those of 
S. M. No. 676-B, as may bo seen in the table of measurements given 
below. 

MeaswremenJiS of spicules in miilimet&‘s. 

8. M. No. 676.B. S. M. No. 664. No. 

676-A. 

Urge styli .. 0-3-0-76xO-009-0-0136 0'3-0'9x0'0046-0-0136 l-OO 

Oxea 0-I6-0-36x0'0046-0-009 0-16-0-66x 0-0046-0-009 0-40 

Acanthostyli .. .. O-OO-O-OSx 0-009 0-14-0-20 X 0-009 0-10 

ThSn elyU ofsurfaoo 0-20-0-28>: 0-0046 0-28-0-32XO-0046-0-0060 0-30 

hrushos, 
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LocaWies.—Tfimhnn, Gulf of Maiianr (1-6 failioms), (S. M. Nos. 
675-A and G76-B) Triii<‘oma]oo, Ueyloii (3-10 fatkoui.^), (M. M. No. 001). 

The present species is closely related to E, (usperum, E, fnitico^um^ 
and E. cavernosum referred to above, but as Dcndy (1021) has ptanled 
out the presence of larc;c styli serves to distinmiish it from them. It 
is, however, not improbable that the Uroe styli in these throe species 
may have been overlooked on aecoiini of tlioir sc«ircitv. I am of opinion 
that E,frafico6vm and E, Hafhmlnm will iiltimatolv prove to ho synonyms 
of E. aspemm. E, cavernosum^ however, seems to l)e distinct in its 
external form. 


Section RASPELIEAE. 

Prosfylyssa foetida (Dendy). 

1914. (Bmiara?) Amorphino^^m meganhaplim^ H.illmann, Puk, Linn, Hoc, 
N. 8, Wales XXXIX, p. 330, pi. xvii, OfifR 4, 5. 

1925. pQostyhjssa siamcn6\% Topsont, Bull. 8oi\ ZooL Fxinn 1, p. 20S. 

1927. Piostylis^a> fociida. Burton, op, cif., p. 37. 

There are two lots of specimens in the colleidion from Ceylon which 
belong to this species. S. M. No. ()56-E has the form of a liulFs head 
with a pair of conical inw'ardly curved horn-like proci'sscs^ one slemU'r 
and cylindrical, 10 mm. high and 7*5 mni. diameter at its base, and the 
other stout and pyramidal, 14 mm. high and II mm. diameter at base. 
The latter has three small conical prominences at its extremity arrang(‘d 
in a linear series at right angles to the base of the s])onge, H’raimumis t)f 
coral and shell debris are imbedded in the sponge at its base, on the 
sides above tlie base, and in between the procissses. The spe(‘itnen is 
26-5 mm. broad, 22*0-28'0 mm. high, firm and compressible*, light brown 
to purple in colour, the latter hue bcinif more evident on one side n(*ar 
the base and on the stouter horii-like process. The surfa(*e of tb(i sponge 
is rough and bears depressions and pits from which the shell and (*()ral 
debris have fallen off. Orou])s of small pores, some of them (sribriform, 
open on the dermal membrane at the base of and on the horn-like pro- 
cesses, These pores and a system of branching channels arc more 
common in the basal parts and sides of the sponge under the transparent 
dermal membrane. No terminal oscula are present on the honi-like 
processes, and the only opening which may be of an oscular nature is a 
small irregularly oval aperture 1 mm. in diameter at tlio base of the 
sponge. The dermal membrane is supported l)y a mowde of oxea arrang- 
ed more or less parallel to one another whi(‘h makes the sponge surfa(*e 
rough, but the direction of groups of spicules at tlui surface varies, one 
group of tangential spicules being at an angle to the adjacent group. 
The bundles of oxea which lie at a right angle to the dermal skeleton 
give the specimen a slight resemblance to Traehyopsis lialichondroides 
but the occurrence of styli places it undoubtedly in Prostylijhsa, The 
curious mosaic-like arrangement of the dermal oxea seems to i)e a hitherto 
undescribed feature in the species, but it seems to me s(*arcc]y necessary 
to erect a new species to emphasise this feature. The form, texture 

^ does uM state why the spoHiiig of the goxwrio name has boon changed 

fiom FfostylyssaioProstylim, ^ ^ ^ 
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and colour of the Hpet‘ios seem to be so variable that these features can- 
not be used to boparate tiic present specimen from those previously 
referred to this specnes. The measurements of oxea and styli are 
0’3-0'9 mm. -(bOo mm., and 0*l(i-0'22 mm.x 0-009 mm. respec- 
tively. 

B. M. No. GOO, which from its skeleial characters appears to belong 
to this species, consists of a few dichotomously branching fragments 
24-34 mttK lonu *»nd 2-4 nin\. in diameter. The sponge is somewhat 
flattened h<!saUy and (*y]indri<*nl in the dist«xl half. The subdermal 
cribriform pores and the skeleton are as in the previous specimen. The 
colour of the sponge in alcohol is a pale yellow or white. 

LocahUf, — Trineomalee, (Wlon (8-10 hithouLs), (S. M. Nos. 656-E 
and GGG), 


Trachyopsis halichondroides Dendy. 

lOOr). Trachijo^isis hahchomhoide^^ Dcndy, op. c?7., p. 147, pi. x, fig, 10. 

1021. UaUchouiind aplyviuddts, Dondy, op. cit., p. 39, pi. 3, figs. 3-5, pi. 12, 
fig. 0. 

102r). Ttuchyopsi^ huUohnmlioUU% Wilson, op. cit., p. 409. 

192r). TiUihifopds hali<hoiid)oiiii% Burlou, Q'7aJif>. ZooL Soc. London !KXII, 
p, 75. 

1937. THuhf/op^i^ apUfhinoidpht Bui ton, op. cit.^ p. 38. 

The spe(*ies is ropres<mted hy two specimens, one roughly cylindrical 
60 nun. long and 21 nun. in diameter, and the other roughly spherical, 
1()-J8 nun. in diameter. The (‘olour of the sponge is pinkish l)rown to 
deep eho<*olate or purple, one surface being of a lighter shade than the 
other. Th(* interior of tli(» sponge is pink in (‘olotir. The sponge proper 
is overgrown by a laym* of what appears to he a Jlcxadiih which invests 
and masks it in siweml places. There is an ahundaneo of calcareous 
debris of lu'okon mollusi* sJiells, algal nodules, Jiits of coral, Echinoid 
spines, sand grains, etc. imbedded in the substance of the investing horny 
sponge, and protruding at various ])oints on the surface giving it a 
rough apjiearanee externally. There is a pair of oscula at one end, one 
elongate and the other circular or cruciform, the former 0 mm. in maxi- 
mum diameter and the latter 1-5 mm. in diameter. There are a few 
small pores on fleshy ominenees which seem to belong to the investing 
horny sponge, but there are others on the uninvested portions which 
presumably rejm'sent the ])otcr of the specimen under report. The 
skeleton consists of a dense reticulation of spicular fibres, with wisps 
of spicules direettMl towards the surface which is often supported by 
loose tang(‘niial hpieul(»s. In some parts the reticulate skeleton consists 
of thin loose tibres of only 3 or 4 spicules, while in others it consists of 
fairly tlii(*k libres of s(W(*ral spicules. Tlie oxea vary considerably in 
dimensions (0*4-()'7 nun. xG*G 1-0*02 mm.) and are stout in the middle 
tapering gradually towards ilie ends. * 

Reading through the descriptions of the species in the literature 
cited above, I have no doubt that the specimens in the present coEec- 
tion arc well within the ro<*/Ordcd limits of variation in the species both 
in regard to Uic external form and the skeleton. 

Trineomalee, Ceylon (8 fathoms), (S. M. No. G50-C). 
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Order KEEATOSA. 

Sub-order DICTYOGERATTDA. 

Phyllospongia papyracea (Esper). 

1906. Phj/ttoepongia papyraeea (Espor) vnr., Dendy, op. cit., p. 217, pi. xiv, 
fig. 6. 

There are two specimens in the collection which belong to this species. 
S. M. No. 266 preserved dry agrees closely with the figure and descrip- 
tion of the Ceylon specimen examined by Dendy. It is 215 mm. long, 
160 mm. broad, 1-25-2-00 mm. thick. The entire sponge colony was 
apparently attached to a bottom of slungle judging from the fragments 
of dead coral and Aren sliells attached to the extremities of the lower 
surface. Several foliaceous vertical projections are present on the upper 
surface, while slender band shaped branches which anastomose to form 
arches are present on the lower surface. Many of the primary fibres 
contain particles of foreign matter including sand grains and broken 
sponge spicules, but those that stick to the sponge surface are so few 
and minute that they are hardly noticeable. S. M. No. 684 from Pam- 
ban preserved in alcohol consists of four sheet-Hke fragments of pro- 
bably an entire piece. One fragment of a light yellow coloin with 
foliaceous projections on the upper surface is attached to a smiill piece 
of dead coral by 3 short pilhu-like processes of spor^^e from the under 
surface. In the other fragments of a brown colour the projections of 
the upper surface are small while the under surface bears several long 
thread-like and short pillar-like outgrowths by which the sponge was 
attached to a piece of coral or rock. Foreign particles are found in 
moderate quantities on the surface of the sponge, and in sections at 
right angles to the surface of the sponge a largo number of sponge spicules 
is usually present on and among the thin fibres. 

LoccdUies. — Irincomalee, Ceylon (3 fathoms), (S. M. No. 266) ; Pam- 
ban. Gulf of Manaar (3 fathoms), (S. M. No. 684). 

Spoi^da officinalis Linnaeus. 

Plate XIII, figs. 1 and 2.) 

1889. JEusj^cmgia officinalis, Londonfeld, Monogr, Uonvy Sponges, p* 262. 

1026. Euspongia officinalis^ Wilsou, op. cit., p. 484. 

1934. Spongia officinalis, Burton, op. eit., p. 676. 

There are two flat cake-like specimens in the collection which belong 
to the present species. The larger of the two was apparently attached 
to the convex surface of a subnoarine rock or coral mass, and its base of 
attachment is therefore concave. It is roughly pentagonal in outline, 
70 mm. high, 86 mm. broad and 15 mm. tliick with its distal margin 
marked off into four triangular prominences 10-16 mm. high which are 
darker in colour than the rest of the sponge. The numerous very short 
conuli connected by membranous ridges of a somewhat muscular con- 
sistenoy give the surface its reticulat^ and rough appearance. The 
darker portions of the sponge hear several oscula 3-6 mm. in diameter 
on the distal margin of the sponge and at or near the bases of the tri- 
angular prominmees. The dermal membrane is transparent and entire 
even on some of the oscula. The other specimen is 90 mm. high, 46 mm. 
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broad, and 1 0 mm, tliick and is roughly rectangular in outline with the 
distal margin indented into two large and two very small conical pro- 
minences. Its base of attachment is 40 mm.x28 mm. There are one 
large and two small oscular openings on the darker portion of the sponge 
with the transparent dermal membrane entire in aU but one. The tex- 
tiure of both the specimens is firm and compressible. The primary 
fibres terminating in conules are knotted, and 0*06-0*08 mm. in dia- 
meter, and the anastomosing secondary fibres are thinner, and 0*02- 
0*04 mm. in diameter. The primary fibres have usually a core of broken 
spicules. 

—Trincomaloe, Ceylon (3-LO fathonos), (S. M. No. 663). 

Spongia officinalis var. fenestrata, nov. 

(Plate XIIl, figs. 3 and 4.) 

A specimen from Pamban which in texture and structure closely 
resembles S. oJUdnahs described above differs from it in having a distinc- 
tive fenestrated dermal membrane, not unlike that figured by George 
& Wilson {Bull. U. 8. Bur. Fisk XXXVI, pi. Ixv, fig. 48, 1919) for their 
Aplysilla loigispmi. It is 80 mm.x65 mm., and 37 mm. high, some- 
what bun-shaped, and attached presumably to a small rounded piece 
of coral wliich has loft a cavernous oval hollow 34 mm.x26 mm. and 
22 mm. deep on the under-surface of the sponge. There are a few digitate 
processes, 5-2D mm, high and 3-10 mm. in diameter, at various levels 
j)rojeciing from its basal and distal portions like a group of chimneys. 
A few os(Mda J*r)-(i*() nun., found on various parts of the sponge except 
the oxtrenulies of the digitate processes, lead to the interior of the 
spong(j but rarely cornmuni(*atc with the cavernous basal x>art of the 
sponge or its exUuisions. The upper surface of tlie sponge is rough in 
general appearan(‘e due to the presence of the numerous minute conuli 
and is covered by a characteristic fenestrated, granulated, more or less 



Tbxt-ho* 26 .-- Skolotal Ohros of Spongtn officinalis var. fenestreUa, nov ^ a. View of 
a Hurfaco oonulo with the trolUs-membrano and supporting spioulet» ; 
b. View of vortical section of the sponge near the surface showing the 
distribution of the sponge fibres, o., openings in the transparent 
membrane ; s, c., surface conules. , 

transparent membrane supported by scattered broken spicules of various 
sponges. On the basal portion of the sponge, however, the membrane 
is without the fenestxae. The colour of the sponge varies from light 
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to chestnut brown on the upper Mirfnco to pale wliHo on tlio under. 
The interior of the basal cavity is yellowish. The texture of the sponge 
is compressible though firm. The primary and bCcoiKLiry skeletal 
flbreb are hardly distinguishable except by the presence in the former 
of a core of broken sponge spicules. The primary fibres ending below 
a group of conules often divide into subsidiary branches, one for each 
of the conules in the group. Sometimes more than oue branch are 
given off to individual conules from the tip of which they project con- 
siderably. These projecting fibres give the woolly ap|w*arance seen in 
some parts of the sponge. The secondary fibres form a <i<)so reticulum 
throughout the sponge. 

Although the sponge has some distinctive features which may justify 
its separation from S. officinalis, it is hardly necessary to give it more 
than a varietal status. 

Locality. — Pamban, Gulf of Manaar (5 fathoms), (S. M. No. 676). 

Spongia ofiEiciiialis var. bibulus, nov. 

(Plate XIII, figs. 6 and 6.) 

The specimen described here as a new variety would, according to 
Lendenleld and Uendy, have belonged to the genus Hippospongia 
fSchulze, but following Burton I prefer to assign it to Upmujia Linn. It 
does not agree exactly with the published descriptions or tigures ol any 
of the species of Euspongia or Uippospotigia hitherto known, but I do 
not think that the differences are such as to warrant the creation of a 
new species. I have, however, separated it from E. officinalis as a distinot 
variety with reference to the tendency of the sponge to absorb fluids 
quickly resulting in its rigidity. 



TaxT-no. 27. — ^Primary fibres of the deeper portions of the skeleton of Spongia ojJicmaUs 
VBT.bibulvs, nor. x22’5. 

There are two flabellate fragments of the sponge in the collection. 
One is roughly hexagonal in outline, 90 mm.x70 mm., 2-18 mm. thick, 
and the other triangular, 62 mm. at its base, 62 mm. and 60 mm, long 
on the other two sides, and 10-15 mm. tliick, A surface view ol the 
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former from above and a aide view of the latter are shown in plate XIII, 
figs. 5 and 0. JJoUi ar<' attaclied by their smooth base to a few frag- 
ments of calcareous algae. A number of band-shaped trabeculae of 
reticulated spongin libros arises from tlie upper surface of the sponge 
anastomosing to form cavernous passages. These trabeculae are pro- 
duced over the anastomoses into lamellate or roughly cylindrical branches 
into which the primary libros and their l)ranches enter. The meshes 
between the fibres of ilie basal plate are smaller than those of the trabe- 
culao. The fibres ol the fiat base of the sponge are pale and transparent, 
0*()2-0*04 mm. in <liumoter with the primary fibres 0*06 mm. in diameter. 
The periplicral fibies are of an amber yellow to brown colour, 0'02-0‘08 
mm. in diameter, with the f)rimaries O-OG-0-10 mm. in diameter, and a 
core of pith 0-()2 mm. in diameter. The primary fibres are cored by 
sand graiuvs, sponge Hj)iculcs and other foreign bodies, and their outlines 
are not always (dearly distinguishable. Particles of fine matter may 



T3Bixt-Bio« 28.'* -Primary fihron of tho surface skeleton of offictnalid var. hibulusf 

nov, (jtwUng in oonuli. X 24. 

also be sticking in a row to tho outer sides of tho fibres. The s^ondary 
fibres are free from inclusions. Certain rusty brown iVos/oc-like algal 
filaments arc sometimes found lodged in the fibres. 

The sponge is rigid and incompressible in alcohol, but soft,^ com- 
pressible and elastic*, when dry. The moment the dry sponge is put 
into alcohol, it takes up the preservative very rapidly becoming at the 
same time very rigid and incompressible. 

ioc^y-^—Trincomaleo, Ceylon (3-10 fathoms), (S. M. No. 664-A), 
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Hircinia fusca Caxter. 

1905. Hircinia Jusca, Dondy, op, cit,, p. 219, pi. \iv, fig 1. 

1937, Etrctnia fusca, Bui ton, op, at,, p. 40. 

The specimen agrees with the detailed general description of the 
species given by Dendy. It is ICO mm. high C6 mm. broad, and fixed, 
by a more or less flat base, 100 mm.x75 mm., presumably to a coral 
mass or the liard sandy surface of the sea-bottom, as a tliin layer of sand 
particles adhering to the base suggests. It consists of flabellatc and two 
digitate processes. The latter stand apart from the former and appear 
to have been formed by the fusion in the early stages ot growth of 
three or four digitate processes judging from the number of terminal 
oscula present. The conules are arranged in longitudinal series on the 
sponge, the distance between two consecutive conules being 3-13 mm. 
They are l'6-3'0 mm. high, each consecutive pair in the longitudinal 
series being coimected by an arched ridge. Besides the terminal oscula 
there are large ones 6-10 mm. in diameter on the side of the sponge and 
at the base of the digitate processes, into the cavity of which open 2-4 
smaller oscula. The basal part of the sponge is somewhat paler than 
the upper portions which are of a dark brown colour. The conules are 
supported by an anastomosis of stout fibres coretl by broken sponge 
spicules. The filaments characteristic of Hircinia seem to form fibres 
below the eotosome with broken spicules entangled between them. In 
the choanosome large grains ot sand, Fomrutniferun shells, and spicules 
of Alcyonaria are attached to the fibres. The dermal membrane is 
studded with broken spicules of sponges. 

Ioca%.— Pamban, Gulf of Manaar (3 fathoms), (H. M. No. 67t>). 


Hurcinia ramodigitata Burton 
(Plate XIIJ, fig. 7.) 

1934 Eirdnia ramodigitata. Barton, op. eit., p. 600, pi. i, fig. 12. 

There are two specimens in the collection, one preserved in alcohol 
and the other preserved dry, which belong to this species. S. M. No. 
267 from Trincomalee is a colony of anastomosing tubes some of which 
are vertical and 10-70 mm. high. The colony is 100-140 mm. long and 
76-96 mm. broad. The diameter of the individual tubes varies from 
6 to 20 mm., and of the oscula from 6 to 10 mm. The sponge wall in 
the hollow tubes is 3-5 mm. thick. The pores on the surface of tlio 
sponge are 1-6 mm. in diameter and usually more numerous on the dorsal 
than on the ventral side. The distal ends of the tubes may have pores 
or oscula. The latter are rounded, oval or hour-glass shaped. A parch- 
ment-like membrane often covers the pores. The colour of the sponge 
is dirty gray or brown. Most of the primary fibres are cored by particles 
of sand and a few broken sponge spicules. 

S, M. No. 691 from Pamban is a branched colony of tubular sponge 
with minute surface conulations and conspicuous oscula of various sizes 
scatter^ over the sponge, and sometimes oscular sieves on the distal 
ezfcreimly of the digitate processes. Tho external form of the specimen 
resembles Fsmmod&m ramsurn (Marshall in Zeit. Wiss. Zool. iZXXV, 
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pi. vii, figs. 12-15, 1880), and of the same species figured by Pol4jaefi 
{Challetiger Rep. XI, pi. iii, fig. 8, pi. iv, fig. 1, 1884). The diagnosis of 
Psamniooletna as given by Marshall is hardly adequate to enable any 
detailed comparison with the present specimens. The whole colony 
seems to arise from a small plalc-hke horizontal mass of sponge attached 
to a coral m.iss or debris. It is more or less dichotomously branched, 
non-anastomosing, 120 mm. high with the digitate branches 20-25 tr'-m. 
high, 12-20 nun. in external and 10-18 mm. in internal diameter, and 
the sponge-wall l‘6-l-0 ram. thick. Oscula are scattered all over the 
sponge and vary jn diameter from 1 mm. to 10 mm. The digitate 
branches may have al Iheir extremities oscular sieves 14 mm. in dia- 
meter with individual oscula .‘i-4 mm. in diameter. The oscula may 
bo open, or wholly or partly covcreil with a whitish semi-transparent 
membr.inc. Home ol them lead into shallow or deep cavities into which 
open a few rounded exhalont apertures. The external surface is minute- 
ly conulated with the i-omiles 0*l-0’2 mm. high. In the solid portions 
of the colony where t he internal cavity is just beginning to be formed, 
the disposition of the primary and secondary fibres is clearly seen. The 
primary fibres radiate like the spokes of a wheel to the periphery of the 
sponge while the secondary fibres form a regular reticulum with the 
primary fibres. The meshes of the reticulum ate more or less rectangular 
and fairly compact. Tlu* outlines of the primaries are obscured by the 
mass of sand grains and other debris which fill them, but the secondaries 
are well formed. The distinction between the primary and secondary 
fibres lies only in the presence of coring dcliris in the former, the dia- 
meter ol the latter being sometimes more than that of the primary fibres. 
The fibres vary in diameter from 0'02 mm. to O-OO mm. The character- 
istic. <l(*rmis described by Burton is present in the specimen, but T have 
not been able to find any filaments or algae in the tissues, although the 
choanosomo is filled with a granular substance. 

A small species of crab, Poredlam sp., and several small polyohaete 
worms wore found in the cavity of one of the branches of the sponge. 

It is probable that Psnmmocleim Marshall, which is not a well-defined 
genus, will ultimately prove to be a Hircinia. P. remosum and P. 
vosmaeri are so like the Ceylon specimens of Hircinia rainodigitaia describ- 
ed bore in external and internal features that they may also prove to 
he identical with the latter, or, at best, varieties of it. The arrange- 
ment of the dermal debris in a polygonal reticulation seems to he the 
only distinctive character of tlio present species, and this w hardly such 
an imj)ortant charaefor as to distinguisii it from Hvremia variabil/is 
(Bchuizo), of which it may prove to bo only a variety. 

Jjo&diiies. I’ambiin, Uulf of Maimar (6 fathoms), (S. M. No. 691) ; 
Triuoomuloe, Ceylon (3 fathoms), (S. M. No. 267). 

Hircinia cactifonuis, sp. nov. 

(Plate m, fig. 8.) 

A small oake-like specimen 66 mm. long, 36-46 mm. broad, and 30 
mm. high with a number of cactiform processes on its upper surface 
does not match with any known species of Hvrevnia. The sponge was 
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apparently found on a bottom of shell and oor<\l dobrLs or sand judering 
from the number of oalcareoiw and flinty particles attacherl to the under 
surface of the sponge. The ventral surface is more or less convex and 
bears elongate canalicular exc-avatioms in the sp()n‘;e substance inhabited 
by Polychaete worms. Two small Pclecvpods are cdso found in a pib- 
like excavation on the sides near the base. The dorsal surface is more 
or less plane and has on or about the centre stout, cylindrical, })illar- 
like slanting process 20 mm. long and 15 mm. in diameter, and a nnrnbor 
of short cactiform^ or a<*uleate processes, 3-15 mm. long and 1-1 mm. 
in diameter, also proje<Jting at an angle to the dorsd surface. Tlio 
rest of the sponge surface is granular. There are no definite pores, but 
two small oscula 1*0-1*5 mm. in diameter arc present, one at one end 
of the sponge near the base and the other on the summit of the i)illar- 
like processes hidden among the cactiform eonules. The sponge is 



TBxr-jna. 29.— Skeletal fibres of IHrcima cacfiformh, flp. nov. a. Dipfitntc of 

tho surface with terminal conuloH; b. ^Su^fa (‘0 couule of sponpro 
with a core of radiating spicules ; c. Vorti< al Hc<*tion of sponge near 
surface with ascending fibres cored with broken spioulos. 

soft, flabby, and compressible. The dermal membrane is transparent, 
and the fibres of the skeleton can be easily seen through it, more parti- 

^ ^0 cactiforni processes arc not unlike the Htcinn of ooctain Xorophytos of tho 
atural order Buphorbiaooao. 
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c'uLirly oji iho rju'tifonn processor. Tlic skeleton consists of diaplianous, 
frc(|uenllv hranchini* and nn.islomoHinu; spon£(iii fibres, cored completely 
or paHially bv' spoin^c .spicules. The fibres are very irre^lar in outline 
and vary diameter from ()•(!() nun. io 0*20 mm. They end in the conules 
on the j)ro(*t‘ss<'s. The dermal membrano is supported by short broken 
sponge spi(*HleiS vhich are usually disposed aloncj the axes of the pro- 
ce.SvSes. The lotu; (ilaments with bulbons terminations believed to be 
characteristic* of ilu* j^cuius (H‘<*ur in i*reat abundance in between the 
skeletal fibn^s. In sonu^ ))la(‘ert they lie side by side so closely as to 
forma mat like structure. 

The species is to be distinmiishod from ])revioiisly described species 
of llirrmia ehieflv by tlie c'xternal form of the sponge and the pale, 
transparent d(*nnal metrd)rane investiiig the entire sponge. 

Lmdihj. J^ainban, (bill ol Manaar (5 fathoms), (S. M. No. 677). 

Hircinia pellita, sp. nov. 

(Plate Xn I, fig. 9.) 

Sponge* elathrou.s; firm luit (‘ompressiblo, consisting of anastomos- 
ing bands of a nedwork of spongin fibres ; primary and secondary fibres 
not easily distinguishable in the interior bands, but near the surface 
they are cpiite distinct. The priniarv fibres are generally Imotted and 



TttXT-yio. I$0,~ Vortical noction through flurfaoo of Jlwcinia peUita, sp. nov, ehc^wing 
the primary aucl soconclary skclotnl fibres and tho tonulos. x26*6. 

angulatod in phictus owing to the irregular disposition of the enclosed 
fragments of Hpicules wliich often project outside the fibre. Some 




462 


Records of the Indian Muhcum. 


r VoL. XLITT, 


distance below tlie surface they branch out fan-wise supporting a group 
of minute surface oonules. The entire sponge surlace is covered by a 
transparent pale white membrane which sliows out conspicuously in 
between the bands of spongin fibres and conforms to the polygonal 
pattern of the surface meslics by being raised as ridges connecting the 
conules On the under surface of the sponge tlie memlirane is so trans- 
parent and smooth that the surface meslies of fibres are clearly visible 
through it. Oscula are present on the margin of the sponge, and minute 
pores in between the conules. The dcrnuil membrane is supported by 
scattered broken spicules of sponges and l)y otlier ioreign mailer which 
may, in places, be arranged in a reticular pal iern. The characteristic 
anastomosis of the secondary with the primarv fibi’es may bo seen clearly 
near the surface, and more particularly below the surface conules. The 
deeper secondary fibres are conspicuously laminated with iho central 
pith only a third of the diameter of the entire fibre. ?ori])heral fibres 
are pale in colour while the deeper ones arc yellowish . The large branch- 
ing cavities which intercommunicate in the interior of the sponge, the 
finger-shaped processes, and the investing dermal membrane give the 
sponge its resemblance to a glove. 

The sponge was, probably, taken on a substratum ot coral or shell 
debris fragments of which are sticking to wJiat is presumably the basal 



Tksx-itio. 31.-— BnJa^ed view of tbo skeletal fibres of Hirdma sp. nov. near the 
surface showing the transparent outer membrane and the striio^ 
tureless fibrous tissue. x49-3^ 
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part of the sponge. The holotype is roughly pentagonal in shape, 114 
mm. in diameter and 30 mm. thick. On the penphery of the sponge 
there are stout digilitorm processes, 10-46 mm. high and 15-25 rntn 
in diameter, on the extremity of which are one or more oscula 4-6 Trim 
m diameter. Oscula are also present on other parts of the sponge, one of 
which on the upper surface 10 mm. in diameter appears to be the central 
or main osculum (see centre of fig. 9 in plate XIII). The small conules, 
1-2 mm. high, are generally present on the upper surface and periphery 
of the sponge, and are supported by the terminal branches of the primary 
fibres. The liands of sponge fibres ate 3-6 mm. thick, with the primary 
fibres 0*04-0-H) min. and Ihe secondary fibres 0-04-0’12 mm. in diameter, 
and the meshes of the reticulating fibres 0’10-0*16 mm. in diameter. No 
filaments are present in the choanosome, but their place seems to have 
been taken fry a structureless fibrous tissue which is found all over the 
interior of the sponge and below the dermal membrane. 

Jn the form of its skeleton the species closely resembles Pol^jaeif’s 
Cacospmigia irregularis and Hipposjmgia anomeda both of which are 
probably Hircinia, but in tlie glove-shaped external form and in the 
occurrence ol a transparent dermal membrane which reveals the clathrous 
internal structure of the sponge, the present species seems to difier from 
all other Hircinia hitherto described. 

Locality. — Trincoraaleo, Ceylon (3-10 fathoms), (S. M. No. 652). 

Dysidea fragilis (Montagu). 

19<K5. iiponq<linf)oqiUt viur. rammt, Ik'ndy, op. fil., p. 208. 

1031. Ilyndia ftagihs, Binlon, op. ei(., p. 1583, pi. li. 

1!W7. irqmdfa Jniqdii, Bmtoii, op. eit., p. 41. 

Of the three specimens in the collection belonging to the present 
species, H. M. No. 270 from Trincomaleo is a colony of dried sponge which 
has been roduccil to yiowdor owing to its extreme fragility. A few 
digitiform fragments which somewhat resemble a specimen from the 
British coast figured by Burton (1934, pi. ii, fig. 8) are, howSver, still 
intacst. The lumen of the skeletal fibres are so crammed with sand 
grains, Foraminiferan remains, and sponge spicules that their outlines 
are hardly discernible. The inclusions of the fibres project into the 
meshes which are often covered by a very thin membrane wdth whitish 
granular markings. 

The other two specimens from Pamban are preserved in spirit. S. 
M. No. 685-B is a fiat sheet-like sponge attached by a broad base from 
which a few short processes arise. The whole sponge surface is studded 
with small couulos supported by the distal terminations of the primary 
fibres. Particles of a darkish colour and grains of sand are found stick- 
ing to the sponge. The specimen is fiabl^, compressible, and of a pale 
dirty brown or grey colour. S. M. No. 676-0 is of a firmer texture and a 
more decidedly pale dirty browm colour. Large channels or conduits 
passing through the interior of the sponge give it a cavernous appear- 
ance. The soft structureless membrane between the conules on the 
surface and near the chaimels bears small or large apertures leading 
into the cavernous interior. The conules are less conspicuous and the 
black particles less numerous than in S. M. No. 686-B. 
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LooaUtm. TrinconiaUH', Coylon (1-5 falliottiH), (H. M. No. 270); 
Pambaii, Gulf of Maiuuir (1-5 fatlionih), (H. M. Noh. (IHO-IJ and (575-(!). 

Dysidea herbacea (Kollcr). 

(Plate XHI, %. 10.) 

1889. HpoiujiUn hihnan, Kellor, Tit it, ZooJ. \Ij\ IT I, p. pi. \x, (it?. I. 

IWl. tipoiujiUa (iKiitatn^ Hollas, 1. fj., Pnic, Sioot, H(h London^ p, 220, pi. 
viv, lift. 4, pi. \v, fip:. 2. 

1034. DysUUn hthana, Button, op. cit.^ ]>. 503. 

Three specimens in the present collection oi>reo closely with tlu* fifrurcj 
of the Malayan specimen on which Hollas l)ase<l her tleiS<Tipti<)n of 
Spongclia digitata. Tliey cover small masses of (*al<‘areous 
nodules in the form of flahhy sheets of pale tissue with lamellate or 
digitate projecting pro(*csses, 20x10x2 millimetres, with a series of 
low surface tubercles arranged in some j)arts in regular rows. The 
primary spiciilar fibres seem to terminate under these tii})erclcs. The 
skeleton consists of an irregular anastomosis of pale or transparent 
spongin fibres the prcbenco of whicdi is indieated by the few broken 
sponge spicules, sand, and other foreign bodies whicHi <‘oro the fibres. 
The relatively thieb dorn\al membrane is supported by similarly cored 
branching surface fibres. Oscula few, elongate-ovate, and found in 
between the digitate processes. Most of the roinaled openings present 
on tljc surface of the s[)ongc arc the moutlis of snudl vermetid tulxss of 
which there are several sticking to the calcareous nodules. The sponge 
is filled almost* entirely with the filament*s of an alga* [)a(»I«xl together 
to form in places (*oiit*inuous sheets of tissue. 

iocaZi/y.- Triucomalce, Deylon (8 fathoms), (H. M. No. (ibT-A). 

Luffariospongia dathrata ((lart(»r). 

1881. Hvreihin vlatfirata^ C’urier, Jw/i. Mug. Nat, Ifist, 15) VU, p. 3(MI. 

1006. llippoHpongUi dathrata, I lonely, op, af„ p. 215, pi. \iv, fix. 2, 

1037. LuJJafhfihiWHtpa dathrata^ Bui ton, op, rU.y p. 41. 

8. M. No. 681-A, preserved in alcohol and of a deep brown colour, 
seems to agree with the descriptions of tlie Indian and Ocyloncso spetsi- 
mens given by Carter and Uendy, more esiHScially the latter. It is 
66 mm. high and 88 mm. in maximum diameter. The sponge was 
presumably -attached by a short stout stalk 8 mm. high and 15 mm. in 
diameter. It has five digitate processes 26-40 mm. long and 16-20 
mm. in diameter. The hollow of the stalk is (‘orc<l by a nniss of firmly 
agglutinated large sand grains which seoms ti> 8U})j)ort the stalk. A 
dead gastropod shell is enclosed i)y the growing sponge betweem two of 
the processes. The rough appearance of the upper surface of the sponge 
is due to small aggregations of sand grains present hero and there. The 
large oscular openings are con^ned to the under surface of the sponge 
although a few of them are found in the centre of the upper surface as 
well. The eetosomal tympanic membranes have been torn off from 
their position at many points, but traces of them can be soon at the 
entrace to the openings. The yellowish surface fibres arc relatively thin 

* This has been idontifiwl as Phomidium sponffeliae (Ht hulsso) Oomont by Prof, 
M. 0. P. lyengaar, Direotw of the University Botaj^ JLaboratory, Mudras, to whom my 
thaoka are due. 
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while the yellowiah brown deeper fibres are stout. The primary fibres 
are 0*06-0*08 mm., and the secondary fibres 0*04-0*06 mm. in diameter. 
A few fibres which occasionally dichotomously branch, and run parallel 
in ascending to the surface contain inclusions of sand grains and broken 
sponge spicules while the intermediate fibres are without them. 

Locality, — Pamban, Gulf of Manaar (3 fathoms), (S. M. No. 681-A). 

The synonymy of the species given by Burton in the reference cited 
is somewhat confusing. Tn his Report on the Great Barrier Reef Sponges 
(1934) he mentions Hircima clathnia Carter (1881) and H. clathrata 
Dendy (1889) under the synonymy of (hrtenspongia clathrata (Carter), but 
in the present reference (1937) under L, clathrata he omits Carter ispongia 
clathrata without comment. It seems doubtful if Luffimospom/ia can 
stand well-differentiated from Sponqia. The dichotomous )) ranching 
fibres which run more or less parallel for some distance below the peri- 
phery of the sponge seems to point to its probable rclationdiip to Pohj- 
jibrospongia Bowevhsink through forms like the present species [cf. de 
Laiibenfels (1936, Papers from Tortagas Laboratory XXX, p. 14), and 
Kirkpatrick (1900, Ann, Mag. Nat, Hist. (7) VI, p 358, pi. xv, fig* 2)]. 

Aplysinopsis reticulata Hentschel. 

(Plate XIII, figs. 11 and 12.) 

1912. AplyntiopBia reticulata^ Hcntacho], AWiaM. SencHuh. Naturf. QeaelteUi, 
XXXIV, p. 437* pi. XV, fig. 1 ; ])1. xvi, fig. 9. 

1937. Aphj8i)ioj[)HU> nhcHlaia, Buiton^ op. af., p. 42. 

Three specimens in the present collection belong to this species. 
One of the two from Pamban is In a greatly macerated condition, but 
its charactcristjc skeleton seems to lcav(‘ no room for doubt. 

S. M, No. 662 from Trincomalei^ is a roughly conical fragment 59 
mm. high, 54 mm, broad, and 29 rnin. ihi(‘k with an arched base by 
which it was apparently attached to a fragmtnit of a (joral mass. A few 
fragments of calcareous algae arc still attached to the bottom of a small 
cavity on the sides above the ar<*liod base of the sponge. The colour 
of the sponge in alcohol is coffee or chocolate brown. The surface of 
the sponge bears a (‘ellular appearance owing to the formation of poly- 
gonal facets by the anastomosis of the surface fibres. The vertical 
fibres at the junctions of anastomosis project above the surface of the 
sponge, and may be simple or branched. The meshes between the fibres 
are covered by a thin but tough membrane wliich sometimes bears what 
may represent small rounded pores. Osculu 3-5 mm. in diameter and 
as many millimeters deep with a few smaUor oscula at the bottom of the 
pits are present on both sides of the sponge. The surface fibres are 
yellowish brown in colour, and the texture of the sponge is firm though 
very slightly compressible. The primary ascending fibres are 0*10- 
0*20 mm. in diameter while the secondary fibires are 0*04-0*14 mm. in 
diameter. The central pith of the fibres varies in diameter accordingly 
from 0*06 to 0*10 mm. The foreign sponge spicules of the primary 
fibres do not quite fill the central core. The surface membrane is struc- 
tureless, firm, and has a few scattered supporting foreign spoi^e spicules. 
The ohoanosome of the deeper parts of the sponge has, however, a minute 
cellular structure. 


a 
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S. M. No. 673 from Pamban is sompwliat similar to tho specimen 
described above, but has a more definite trianmilsr outline with two 
tall chimney-like outstrowths from one side. Tin* sponi?*' was presuin ib- 
ly attached to the overhangiii!? lod<j;e of a sea-arotto as i,lie con'nvo 
surface of attachment on one side indicates. This surface l)pirs traces 
of calcareous nodules, dead bivalves, and sxnd grains. Tlie side which 
may have been facins; the interior of the «rrotto and is prohablv the older 
part of the sponj^e is of a <froyish brown colour, while the side which 
bears the outp^rowths and was probably faedns? away from the grotto is 
of a chocolate brown colour. Tlie c.o11ular markin<j;s oti the surface are 
prominent and the ascendinp; fibres are only rarclv prodiussl above tlie 
surface of the sponge. The specimen is 85 ram. high an I 88 mm. broid 
at base, with the chimnoy-liko outgrowths 64 mm. high and 10 mm. 
broad at base. There is a long closed conduit 10 mm. in diameter run- 
ning along the base of the inner chimney-like outgrowtij whi<di opims on 
both sides. The ascending fibres in the conduit end in small knobs, 
and the fact that the cellular structure and the trellis-like membrane 
are present in this conduit also indicates that the sponge surf ye in the 
conduit was external and has since been covered by the growing sponge. 
A. few well-defined small rounded pores are also present in the trellis- 
Hke surface membrane. There is no ose.nlura unless an elongate deep 
pit at the base of attachment of the sponge with smillor openings at its 
bottom represents it. The fibres ate of the same dimensions as in H. M. 
No. 662, hut have a dark granular pigment which cores or comph'tely 
fills up the secondary and nearly all the ascending primiry fibres obscur- 
ing the sponge spicules and other foreign bodies. Th(‘ fibres form an 
irregular reticulation. 

S. M. No. 678 from Pamban coasisk of two m leor.itcil fragments, 
one cake-liko and roughly poutagonal, 60 mm. high and n(5.jrly as bro.id, 
and the other roughly pyramidal 68 mm. hrowl at bise, 18 mm. tliiek, 
and 43 mm. high. The dermal membrane is more or less eoinpletely 
macerated so that the stout primary ascending fibres and l-lie see(*ndury 
anastomosing fibres appear like the stumps and Iminclios of trees in a 
deciduoas forest. The texture of the sponge is firm and ineoiuprossible. 
The colour of the sponge is golden brown with the anastomosis of second- 
ary fibres in some parts of the sponge pale yellow or more or less bleach- 
ed in appearance. Pragments of caloareons nodules and barnacle shells 
are found deeply imbedded in the sponge. The primary ascKjnding 
fibres are 0*20-0*30 mm. in diameter with a core (0*(>6-(M0 mm. in 
diameter) of loosely packed sponge spicules. The secondary fibres are 
0'02-0-16 mm. in diameter and form an itregukr reticulation. 

LoeaHMes. — ^Trincomaloe, Ceylon (8-10 fathoms), (S. M. No, 662) ; 
Pamban, Gulf of Manaar (3-6 fathoms), (S. M. Nos. 078 and 678). 

Spongionella tobulosa Burton. 

(Plate Xm, fig. 13.) 

1987. Spongiondla tubuUm, Burton, op. dt., p. 42. 

To this species I refer with some doubt a brown-coloured, ooraplotoly 
macerated, ^ohol-preserved specimen, 32 mm. high, 44 mm. broad. 
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It has a number of short stout digitate processes 8-14 mm. high, 10-16 
mm. broad, each terminating in a circular osculum 3-5 mm. in diameter. 
The specimen was apparently attached to the convex side of a bivalve 
sliell or to a piece of coral, and its base is consequently concave. With 
the dermal membrane absent, the surface of the sponge is rough to the 
touch owing to the projecting end-fibres of the surface reticulation. 
The texture is compressible and resilient. The skeleton is a more or 
less regular reticulum of anastomosing fibres enclosing usually quad- 
rangular or triangular, and often polygonal meshes between them. The 
fibres arc golden yellow in colour and vary in diameter from 0-02 to 
0-10 mm. vith the pith in the stouter fibres 0*06-0*08 mm. in diameter. 
Tlie fil)res and pith resemble those of Megalopastas pidvilliis Dendy 
(1905, pi. XV, fig. 3). 


Sub-order DENDROGERATIDA. 

HexadeUa purpurea Burton. 

1000. Pi>nmmop( mma Kirkpatrick, Ann. Mag. Nat. Hist. (7) 

vr, p. m. 

1037. Ifexadella putpurea. Burton, op. cif., p. 

1 refer to the present species a small triangular flahellate mass 8 
mm. thick, with equal sides 28-30 mm. long. It is soft, compressible, 
fleshy and smooth, and is attached to some calcareous debris by one of 
its coniers. Hniall particles of the debris are also found imbedded iii 
the substiinc(* of the sponge. A small Dromiid crab®, Pdyonyx li&hder- 
soni Koutliw<‘ll, is found lodged in a cavity excavated liy its activity 
on the under surface of the sponge. Elongate or oval openings by which 
the crab seems to be in communication with the outside world are present 
on the surface of the sponge. Apart from tlicse openings there do not 
seem to be any oscula proper. A few minute pores less than a milli- 
meter in diameter may be seen in groups of two or more in a few places 
on the surface. 4 few mamillate processes projecting from the surface 
may also bo observed on the sponge. 

Locality. — Trincomalee, Ceylon (8 fatlioms), (S. M. No. 656-B). 
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[EXPLANATION OK PIATIE XII 
Indian and (V\l(»ncM‘ Tcti ivonid 

Callyspongia cellaria, s|) no\ 

Fig. 1. Side view of a pieie niowinn on deid ‘«li( II ] 

Fig 2. Viewoliul suifaceol .molliei |)U‘(t ol spoui>e ' 

Fig 3. View ol uppei snifaie ol a snnll sponm 
Fig i Vieiv of cut suif ue ol llu same sponno , 

Fig. 6. View ol cut suil.we ol i, < \lnulii(al pieie ol sponge at ils base 

X^ 

Fig. 6. View of (ut suifafc of llie same at its evtieinils \ 

Fig. 7. A club-bhapcd piece ol spoiif^e viewed lioin a sub' ' 

Callyspongia cellaria vai. fusca, nov 

Figs 8 and 9 Side view of two spei miens show mu louiided ostula 

xi 


Callyspongia pambanensis, sp nov 

Fig 10. A lamellai foim ol llio sponge vnwved liom the siiil iie ^ 

Fro IJ View of cut suilaie ol aiiollui ])ie<e ol tin sponge 

Fig 12. A cylindncal fonii ol I he sponge viewed lioni the side. / . 

Callyspongia obtusispiculifera ( I )< nd v ) 

Fig. 13. A raiifh-biaiuhed diied spetimen vuwid liom thi side ' 

Callyspongia diffusa (liidhv) 

Fig. 14. A maeoraled diied specitnen viewed Iroin above. > 1. 

Stelletta bocki, sp nov 

Fig. 16. Ventral VTiew of the llololype. Tlu' spedineii Ii<is been cut 
into two m the ( onite. x i 

Oceanapia arenosa, sp. nov. 

Fig. 16. View of convex outer siuface ol the llololype. x2 
Figs. 17 and 18. Inteiior view ol the two pieces ol llie sponge lesiiltniK 
from a median longitudinal out sliowntfi lhc‘ sand-luic'd 
centialcavity. X2, 

Mycale trincomaliensist sp. nov. 

Fig. 19 Surface view ol the Holotype pioseived m alcohol Xj 




EXPLANATION OF PLATE XIII. 

Indian and Ceylonese Keratose Sponges, 

Spongia oiSicinalis Linn. 

Fig. 1. A lamellar form of the sponge viewed from the surface, X 5. 
Fig. 2. A closer view of the surface sponge fibres. X4'6. 

Spongia officinalis var, fmestrata, nov. 

Fig. 3. Viewed from a side, x iS, 

Fig. 4. A closer view of the dermal fibres of the sponge. x4'6. 

Spongia officinalis var. bibulus, nov. 

Fig, 6. Holotype viewed from its surface. X 

Fig. 6. A fragment of the sponge viewed from the side. X I- 

Hircinia ramodigitata Burton, 

Fig. 7. A portion of the colony viewed from the side, x 4'3 

Hircinia cactiformis, sp. nov. 

Fig. 8. Holotype viewed from the side, x ^ 

Hircinia pellita, sp. nov. 

Fig. 9. Holotype viewed from its surface. x4*3. 

Dysidea herbacea (Keller). 

Fig, 10. Two pieces of the sponge growing contiguously on a piece of 
dead coral, x |. 

Aplysinopsis reticulata Hentschel. 

Fig. 11. A massive specimen viewed from the side, x 
Fig. 12. A closer view of the dermal fibres of the sponge. x4'6. 

Spottgionella tubulosa Burton. 

Fig. 13. A small colony of bulbous tubes of a macerated specimen pre- 
served in alcohol viewed from above, x 





CYCLOPIDES (CRUSTACES COPEPODES) DE L’INDE. VIII-X. 

Par Knut Lindbebg. 

VIII. MeMBRES INDIENS ET IRANIENS DU SOUS-GENRE OYOZOPS 
STR. DU GENRE ( TOLOPS MuLLER. 

Des repr6sentants du groupe d’animaux, de repartition essentiellement 
ar(‘tique, dont U s’agit ici, n’ont 6te jusqu’ h ce jour signal6s que de 
rextrcme Nord de la p6ninsule indieime, k Tcliitral (Gurney 1906) et 
dans lo Cacheniire (Expedition de Yale) de meme que dans des regions 
limitrophes dii Thibet (Daday 1908) et dans le Seistan (Gurney 1920) 
ainsi quo dans d’antres parties de ITran. II est interessant de relever 
que parmi les 31 echantillons contenant des Copepodes recoils par 
TExpedition de Yale dans le Cachemiie et dans la region frontifere du 
Tliibet, il y en avait 10 renfermant des Cyclops s. str., 9 d’entre eux 
ayant ete rapportes d’une altitude superieure i 4000 m. (0. hdahanus 
Kiefer) et un boul d’un lac, situe a 1582 m. au-dessus du niveau de la 
mer (C. Imtchinsoni Kiefer). Bicn que ces recoltes ont eneore ete trfes 
maigres, par suite du ])eu (l attention qui a 6te donnee k la faune aquati- 
que de ces regions, tout porte h croire que dans le Nord de ITnde, aim 
que dans le Tliibet el PAfghanistan des Cyclops s. 1. forment un contin- 
gent import ani p<irini les 0y<dopides habitant les eaux douoes et salines 
do (*es conlrees, et il semble utile de passer bri6venient en revue les 
especes du groupe strenuus connues actuellement de Tlnde et de I’lran. 


Cyclops strenuus strenuus Fischer. 

On ne pent pas encore af&rmor d’une fafon certaine que^Pesp&oe 
typique existe vraiment soit aux Indes, soit en Iran. Gurney n’a donn# 
aucune description des animaux de Tchitral et de Zaboul (Nasratabad) 
et au sujet des individus rScoltfis h Gyants6 (Thibet), Daday dit seule- 
ment, que par suite de la structure de la cinquitoe patte, ces sp6ci- 
mens semblaient appartenir Ji la sous-espSce 0. strenuus lacustris 
Lilljeborg (=0. laomtris Sars). 


Cyclops strenuiu divergens Lindberg. 

Dans plusieurs looaliWs do TTran j’ai en 1939-40 retrouvfi la forme 
roncontr^o en 1936 et d6crito et figurde d’ailleurs d^une fa^on pen satis- 
faisanto, sous le nom do Cyclops strenuus divergens* A cette 4poque-l&. 
je n’avais pas connaissance des articles de Kozminski et je manquais 
aussi de mat&riel pouvant servir de comparaison. Les travaux admira- 
ables de Kozminski et des autres auteurs polonais ont gran dement 
facility rstude des repr6sentants du groupe strenuus^ et, j'ai maintenant 
pu constater, que les axumaux do Tlran se rapprochent plus de C. strenuus 
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qiu‘ lie (\ abj/,ssonuH ((*0Msi(irM*e <*oiiune uno espoei* <liMtint‘le par 
Koznainski), (*e dernier s<‘ distinuuanl nolanunent par nn<‘ plus longue 
side api(‘alo interne de la furea. Kti <*al(‘iilan1 (|uel<jues uus ties indices 
do Kozminski j'ai eejunidant trouve quo les sjwimens de Tlran 
s’eloignont asso/ notableinent ties ea raid erist it j lies tlonuees par 
Kozniinski pour (\ ,shriHiNs, et, jo (*rois utile de nminlenir la 









ViG* 1. Clyclops stirniuis diverge rta Lindberg, 

a» $ C4phalothorax ct segmeni genital (Qazvin, hassin mosqu^o prinidpalo) j h. 
9 Abdomen et fun‘a, face voutvak* (Qtwjvin, l)nBfitiu monquce priucipale) ; r. V Angle b 
lat^ranx segments thoradques 4 et 5 (Qazvin, hassin iK*tiUs mosqueo) ; ti, 9 Angl<‘H 
lat6raux segments thoradques 4 ct 5 {(liah Ahdol Azim, basKin niosqiuV) ; f. V Angles 
lat^raux segments ihoraoiqnes 4 ei r» (Ohiraz, bussin) ; /*. V Angltw laleniux segnuMils 
thoradques 4 et 5 (Khorramehahr, bi*as-inort de eanal tV irrigation) ; j/. V Angles Intd’iiux 
segments thoraciques 4 ot 5 (KlioiTamcbahr, fosse) ; A. V Anglic latiVhnv Hqgnu‘nts 
thoraoiqiies 4 ct 5 et (KiTcilj, man*). 


Separation de la 8ous-esp6(‘e divergem jusqu'au jour (|u‘il sera poewible 
d^entreprendre une ^tude morphomeirique sur tin materiel 
En attendant la solution de la question jc me borne Ji dounor ici qule- 
ques mensurations et des figures. La distance de la base do la furca 
jusqu*i Tinsertion de la soie latdrale externe on pourcentage de la lon- 
gueur de la branche de la fim‘a et |e mAmo pourooutugo de la longueur de 
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la soie (hirsalc ont ete menlionn^s, ces deux caract4ristiques semblant 
avoir uno valeur diagiiostiqiie indLscntable, 

La premiere anteime. ioujours do 17 articles, atteignait, lors qu’elle 
etait ra battue, le bord posteriour du premier segment c6plialo-th.oracique 
ou le millieu du deuxieme segment thoracique cbez la plupart des femelles 
adultes examinees. Le nombre des oeufs furent comples dans un ovisac 



Km. 2. Cyclops dlvcrgms Lindborg. 

iu 9 K!xtr6niit6 d’uno branche de la fUrca (Qazvin, bossin principale) ; h, 

$ Ltimello hasalo <le 1* 4 (Qazvin, nioaquoo piincipalo) ; c. 9 Article 3 d© Tenp. 4 
(Qazvin, bassin mosqu^o principal©) ; d. ? Article 3 de Tenp. 4 (Qazvin, baasin petite 
moequ^o). 

cboz 10 femelles ; lo plus petit nombre etait de 38 et le plus grand 104 ; 
le cliiJfro moyon obtenu 6tait do 69'6 ooufs dans un sac. 

A propos do la distiiK^tiou de i\ Hfrmum s. 1. de G. scutifer Sars, en 
ronsid^^rant seulenicnt lYdargissemcni des angles bitSraiix du quatriSme 
et du (*i!i(juionio woginonts thora(‘i<iuoH, il oonvient do remurquer, qu’une 
tello dirttiiK'iiou cst, dans lo oas do ntremim dwergem, Bouvent trfes 
maLiiHce, par suite do r^longaiion ct lYlargissement considfirable quo 
prfiseuti'nt ces parties ohes:: bien do Hp&imoiis iranieus. 

IlabiMii. — Pktoau : Broudjerd, 3 (*itemes, sept. 1936 ; Obab Abdol 
Azun, bassin nov. 1039; Cbiraz, citerxie soutorraine, ()ct. 1936, 2 bassins, 
jnars 1940; Isfahan 2 puits, sept. 1936; Keredj, mare, jan, 1940; 
Qazvin, 4 bassins, nov. 1939 ; Qoum, 2 eiternes, sept. 1939 ; R6y, 
bras-mort d*uu canal, nov. 1939; TSWran, bassin, nov. 1939. 

' Provinces Caspiennes : Pahlfivi, Mourd-ab (grande lagune) nov. 1939^ 
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Khoiizistan : Chouchtor, rividre Minaou (Miaimb), jan. 1940 : 
Khonamchalir, petit Tnar^cu^e, petite mare, foHse, braB-morta de canaux 
d irrigation dans plantations de dattiers (deux loealit^a) jan. 1940. 



FiO. ». Cyflopn Ktteiivve diitfrffrng UtwllairK. 

Siahi-, petiti. inaAV T’ J Z d/ivin </ ?S'," "'f'''') ! /• V I'f! (Kh,.rnini. 




Bassins (Haouss) 

Citemes (Ab-ambar) , . ‘ ^ * 8 

Bras-morts de canaux . . , . * ' ' • • U 

Fosse . . ^ ’ ' * ' ' • . 3 

Puits * '* ” ..1 

Marcs . , ^ ^ * * * * * . . 2 

Mar^cage . . , ^ * * * ' * • . 2 

Kivibre .. '* ** *• 1 

liaguno , . ^ ^ ‘ ” * J 

natum tem^n™^™ ^^'K^^talion maeroHeopique ; la 

Lm Tf «omi-ponnanente de 6 d’entro oux (Stait 6vidonte 

de rSH^e^wS nST* dVnviron 1 m6tre et la surface 

la petite riviArp h du luveau du sol au moment do ma visifco, JDans 

LS^»nrit 1 ’■"■fie et un mAlo 

espS £e ’ celui-ci semblait appartenir k mOme 

wpece. une seule kmqUe, en compagnie de nombroux £1. imvktm 
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(Fisch.) fut pScli4e k Keredj, dans uae petite mare d6pourvue de v4g4ta- 
tion, fond d’4paisses couches de feuilles d6compo84es. 

Les aniiuauz 4taient particuliSrement nombieux dans les bassms et 
les citernes, dont certaines, telles que celles de Qoum contenaient de 
I’eau saum&tre. 


Cyclops ladakanus Kiefer. 

Forme ressemblant beaucoup k C- strenuus mais s’en distinguant 
notamment par la formule des 4pines qui est de 2-4-3-3. Branches 
de la furca presque paraUSles, de 5 ii 6 fois aussi longues que larges. 
Premidre antenne i 17 articles. P 5 4, 4pine tr4s courte. EapportS 
aux mois d’aout et septembre 1932 par l’Exp6dition de Yale de 8 lacs, 
apparemment tous k Feau saumatre, et d’une petite mare, de la region 
fcontibre indo-thibdtaine, dans le Ladak et du c6t6 de Roupchou. 


Cyclops hatchittsoni Eliefer. 

EspSce ddcrite d’aprSs un seul specimen, mais semblant avoir des 
caractdristiques assez bien ddfinies. Furca k branches divergeut^ 
de 7*7 fois aussi longues que larges. Soie dorsale plus longue que la 
soie apicalo externo de la furca. Soie apicale interne plus de deux row 
aussi longue quo la soie apicale externe. Premidre antenne k lb 
articles. Segment genital se rdtrdoissant graduellement d avant en 

arridro. Formule des dpines 2-3-3-3. 

Kdcoltd on avril par FBxpdditiori do Yale dans un lac, probablement 

k Feau douce, k Srinagar (Cachcmire). i • • 

Mon assistant, le raedeoin indigene Dr. George Darnel, a en janyier 
1937 rapporio d’lm dtang artifickl i Landi Kotal, pres de trontiore 
indo-afghane, uno femolle unique en fort mauvais 6tat. Pour autant 
quo j’ai pu Fexaminer je me crois justifid a Fidentifier avec 1 ammal de 
Srinagar, ddorit par Kiefer. Je donne ci-dessous quelques notes et les 

mensurations qu’il a dtd possible de faire. , , , 

Longueur (sans soies apicales) 1767 p. ; odphalothoim 1102 p, q 
665 p ; largeur maximum 698 p. Angles latdraux des bor^ postdneurs 
du quatriSme et cinquidme segments thoraciques peu prolong e sans 
expansions aliformos. Furca k branches fortement divergentes, a 
bord interne cilid et portant une crdte chitineuse sur k face doraale. 
Longueur: largeur (233+42): 37 p=7-43: 1. Soie dorsale 125 p. 
Sow apicale e^rterne 140 p. Soie apicale interne 300 p. La premidre 
anteime atteignait lotsqu’elle dtait rabattue le . i 

deuxidme segment thoraoique. Bile somb ait composde de 16 arfei^^ . 
Sa longueur totale dtait de 786 p. Formule des dpmes 2-3-3-3. A^^e 
3 de Fenp. 4, longueur: largeur 116 : 45«2-56 . 1 , dpme 
apicale interne : dpine apicale externe 117 : 63— 2-2^ Partiole 2-^elle 
insdred un peu au-deld du milieu du rebord interne de lartiole 2, e 

dtait remarVabknwat forte et courte dtant seolement 6 fois lo^“ 
Que large. Article 2, longueur : largeur 37: 18*5 (x=2 : 1, 6pme 25 [x, 
soie apicale 117 p, soie du premier article 77 p. Le 
n’a pas pu 6tte diatingud. L’animal ne possddait pas de sacs ov^dr . 
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Itvrords oj (hi* Jadufn 

Cyclops caspicus Lin(ll>er«. 

Espf^ce be lapprochant a U lois de C. lJl|anine et de i\furctjvii' 

Okus; be distingiuuil de <e dcriiicr jmr une biriu'turo ddi6roiit(* <leb 
angles latcraux des bordh posterieurw des boginonls IhoraenjiiCvS 1 et 5, ot 
par des branches do la lurca plus oourios. PrenncM’e anteniie ii noiubro 
d’articles vaiiuble, do 14, 16 ou 17. 

Bender (Jay. ((Jorgan) marais, !nar<‘, inarccage. 

Cyclops kozminskii Jindberg. 

Forme tres aberrante. liraiichos de la furca environ 6 iois aussi 
longues quo larges. Premiere nntenne a J7 artudes. Konnuh* <los 
epines 2-3-3-i5. Epincs api(*aies de Tartiolo 3 do reap. *1 do longueur 
sensiblement cgalo. U^ooptaolc seminal imsoniblaut a celui de (J. 
tnsignis Claus. 

Habitat . — Une losse a Lahidjaii {(iuilaii). 


Cyclops vicinus vicinus Uljanine. 

Kecolte par TExp^dition de Yale en avril dans !e planet on do 
deux lacs dans Ic Oaclicmirc a une altitude d(‘ 1581 mot res. (Kiefor 
1939). Deja connu do Flran, ou Tainogradsky Tavait trouvo au nuns 
de decembre h Pahlcvi (Eny^eli) port de la Caspienne a 2() inokos au- 
dcssous <lu niveau do la xner (Hylov 11)28). 

Je uai pas retrouvo eette ospei‘c au eouvs de mes poehos on Iran. 


(H<J dt iiiU mnnuUon. 


1. X^'urmulo deb <3piiiCH . . 

Pomulo des <$j)inc*s . . 

Jb'onnule dos opines 2-a-3-:) . . 

2. Anglos iat6raux des bords postkieurs dos lu^nicatH 

thoraciqueb 4 ct 5 no montiunt pas d’ oxpansioii 
tthformo ovidonto 

(Jes parties montrant une oxpamuou alifoimo ovidonto 
ou un ^largissemont notable 

3. Epine apioaie interne de rarticlo 2 do i*enp. 4 plus 

de 2 fois aussi longue quo i’opine apicale 
exteme 


JiSpinoB apicales do Vartioio 3 do Poup. 4 do longueur 
k peu pr6s 4galo 

4. Boginoni genital b. (onstriotion brusque vois lo 
milieu 

(Segment genital sc r^tr^cissant graduollomoni d’avant 
enaimre 


ij. mi /M dm i qt 

irtui, 

(*, indtikmiuh, I ado 
(0«rli(jmu4'). ^rUiboU 


a 


1 


6'. hulMmuiii. hide 

{Caclicnuro, J^rovintt' 
do la fruntibro Kord- 
Ouoat). 

(J. loxmhML Iran* 

0. caspictM. Iran* 

(J. vkinue., Indo 

(Oaohomire). Iran. 


Six espSoes du groupe stremm sent aotudlement coimues do Tliidc 
et de riran. Leurs caraot&istiques principales out 6t6 r&japituldes et 
^une clef de dStennmatioix donnte. 
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IX. CoNTBlBUTION A LA CONNAISSANCE DES GENRES PAIUQTGLOVS 
Claus et ?JGToarcLorfi Brady. 

Genre Paracyclops Claus. 

En 4tudiant il y a quelques aniiees des Paracyclops de provenance 
indienno je me suis aperQu qii’ils differaient dans quelques particulari- 
tes de P, fimhiiaUis (Fischer), tel qu*il a 6ie d4crit en Europe. La 
rang6e de pctites epines pres de rinsertion de la soie lat^rale externe sur 
la face dorsale de la furca ne s’arr^tait pas sur le milieu de la hranche, 
inais coniiniiait transversalement jusqu’ k son rebord interne ; de plus, 
les sp<?c*imcns indiens pr6sentaient tons une epine de la cinqui&me patte 
mince ot allongce, au lieu de Tepine courtc et forte des animaux europ4ens, 
Une troisienie particulanto de ces individus etait une soie m4diane de la 
sixidme patle du miile peu d4veloppee, beaucoup plus courtc que la soie 
externe de <*ette patte rudimentaire. J’ai cru devoir s6parer ces ani- 
maux comme appartenant k une esptee distincte que fai nomm6e 
P. vagus. 

Les recoltes faites dans Tlran m’ont rapports des Paracyclops d’un 
tol/id de 9 localites, representant 13 habitats diffdrents. Un certain 
uombre d’enire eux rdpondait aux caract^ristiques de P. fimbrialas 



a. ? (Pasghal<Jh) ; &. ? P5 (Mahm ) ; c. P5 ct P 6 (Dizfoul). 

] d’autres k celles de P. vagus. Ces demiers montraient uno r,ang 60 
* d'fipines de la face dorsale de la furca s" 6 tondant jusqu’ au rebord interne 
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its Records of the Indian Mtis&uni. 

et line 4pine de P 5 longue et niinco ; la sole m4(Himo de P 6 du millo 
etait cependant chez deux dos trois animaux ex<uninc>s un pcu mioux 
d6velopp4e que chez los exeniplaires indiens, et il est possible que (*oUe 
demi4re caractdristique n’ait pas de valour diagnostiquc absoluo. II 
faut dire aussi, que I’un dea animaux, choz Icsquols los epinos de la furea 
s’arrdtaient au milieu de la branche, prdsentait uno 6pino de P 5 do 



Fio. 5. Paraci/clops vagus limdhorg;. 

o. $ Lamelle basalo ot endopodiie de P 4 (Chahi, fosse) ; 6. ? VS (Chnhi, fosse) ; c. 
9 P6 (Chahi, maro) ; rf. ? PC (Ramsar) ; e* P5 ((liahi maie); /. J PC (Chahi, iua.ro). 

longueur imisite, maia conrune cetto 6pino 61ait coi)ou(l«‘int forte oi 
61argie elle retenait k un certain dcgre i'aspc(*t (*aracterislu]ue do <*e1te 
6pine chez P.^6na^^/tV. Dos individus des deux types no se trouvaienfc 
nulle part ensemble dans un mfime liahital. 

La premidrc anienne fitait chez tons Jes animaux f()rm('‘e de 8 articles 
et leur longueur relative difffrait pen entro los re|)r('»sentants des dcMix 
types, les plus longs fitaient toujours les articles 1 et IV, ensuite v<maKM)t 
les articles VIII et Vlletles articles 111 et VI ('daient les plus eourts. 
Trois fcmelles de chaque espece portaient des ovisacs, nmfi'rmant do 
4 i 10 oeufs chez les deux types. 

Tons les animaux rfipondant k Tesp^ce P. w///w,s* avaiciit los braiidica 
de la furca bien sSparSes k leur base, le rapport entre la longueur ot la 
largeur variant de 4*68 : 1 k 6*14 : 1. Trois des individus qui matiifeste- 
ment appartenaient k Tesp^ce typique P. fimbriatus present aient une 
furca k branches trte rapproch6es k la base (celui de Dizfoul et les deux 
specimens dlsfahan), mais deux d’entre eux ayant une furca do 4 ou 
plus de 4 fois aussi longue que large et les soies et Ti'^pine de P 6 do lon- 
gueur fort inSgale, il n’a pas 6t6 possible do les r<^f6ror k la forme 
P, finitimus Kiefer. Du reste Kiefer a lui-mPme en 19IM exprimf' des 
doutes sur la validit4 comme esp^ces distinotes d^aussi bien <lo P. finiti- 
mus que de P. abnobensis Kiefer. Pour autant (pio j’ui pu mo rondro 
compte il n’y a aucune justification k s6parcr ^dcs formes distinctes 
d^aprte seulement la longueur et le degr4 de rapprochement des branches 
de la furca« Il faut dire aussi que des 6tudes d*un matfiriel beaucoup 
plus abondant sont n6cessaires pour pouvoir se prononcer dfifinitiveinont 
sur la signification de P vagus en tant qu’esp6co distincte do P. 
jimbriatm. D’une fa 9 on g6n6rale Poxamen des animaux iraniens a 
cortoborfi oette distinction. 
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Genre Ectocydops Brady. 

En 1939 j’avais roccasion d’examiner une quarantaine de specimens du 
genre Ectocydops provenant de regions diverses de la pfirjinsiile indienne. 
J’ai pu les r6f6rer tons k TespSce E. mhescens Brady (syn. E, meiius 
Edeter) la premiere anterme de la femeUe 6tant form6e de 11 articles et 
rapine interne de la cinquieme patte consid6rablement plus longue que 



Eig. 6. Ectocydops rubescens Brady $ (Ohahi). 
a, Premi^ro antonnc; b, Lamello basale de P 4; c. P 5. 


les deux autrcs appendices de cette patte, et atteignant en g4n6ral le 
bord postdrieur du segment gdnital. Aiicun membre du genie en ques- 
tion ayant jusqu’ici dtd rapportd de I’lian. il ost intdressant de pouvoir 
fairc conuaitre maiutenant quolles enpdces en sont les leprdsentants 
dans CO pays et do donnor uno indication de lent rdpartition. 

Du total de 245) dobantillonB (105 du Notd, 144 du Sud) contenant 
des Oyclopiiles collection nds pendant Thivet 1939-40 des Eetooyclops ne 
so sent trouvds quo dans 10, provenant de 6 localites diffdrentes, 3 du 
Nord ot 3 du Hud. Cos recoltes roprdsentaient 6 habitats du Nord et 
4 du Sud, les animaux dtant oonsiddrablement plus nombreux dans les 
proniicrs. 

Avec une soulo exception il s’agissait de spdeimens de E. rubesoms 
Brady, difffrant 16g&renient des animaux de I’lnde. Dans un 4tang 
d’eau douce Baba Hadji, au sud de Chiraz, j’ai trouv6 quelques Eeto- 
cydopa manifestement identiques au E. phaleralm Koch. Quatre 
des rubeaoms poctaient des sacs ovig^es. Les ovisacs de la femeUe 
la plus grande du mardcage k Suse renfermaient 10 et 12 oeufe ; le 
nombre des ooufs choz les autres variaient de 6 i 7. 

Des mensurations et quelques figures sont donn6es ici de ces individus. 

X. UNB RBVISION DBS RBRJBiSEN'TANTS INDIBNTS BT KAIOTNS DBS SOUS- 

OBNBBS AOAlSlTJKmChOPS KlEBBR BT JDUOYOLOPS KlBBER. 

Les animaux appartenant aux sous-genxes Aom&ocydopa et Diaoy- 
clops, distingu<§s par Eiefer, mais de parentage apparemment tris 4tioit, 
ont une repartition surtout arotique. Quelques uns d’entre eux ayant 
aussi €t4 signal4s dans des regions tropicales, il est int4tessant de rS- 
apituler ce qui est actuellement oonuu de leui prlsence dans I’lnde 
t dans riran. 
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Cyclops (Acanthocyclops) veraalis Kiwlu'r. 

Kiefer a montre qiie les aniraiuix proveiunit dii Point do («alle, 
identifies par Poppe ct Mrasok comrao 0. rinirfli.s, hoiit cmi realito des 
specimens de 0. rd)u>^tm Mai’s. Pour autaid epic )o Ic hat'he aucuno de 
ces deux especcs u’a jamais ot6 trouveo dans I.i ixuiinsule itnlieime, 
Fin 1921 le (7. a ote rapporte do Keclit (Ouilan) par le Dr. Iluxton. 




Kni. 7. ('yelop» (.U'uiillnifi/eloiHi) mnaliH I'lsi her. 

a, V Hiwloixxlite <!<> 1’ 1 el liimolle (l.iilu(tjnii) ; li. 'i’ I’f) (l«iluilj(ui) ; f, 
ct I* 6 (Kcckt). 

et on 1931) je I’ai Mdrouvo i\ <•<• inOinc oiidroil <*( dans I aiitrcw localilos 
des provinces Caspionnes. ,Je up I'ai n'licoutrc nidle part aillpum on 
Itau. 

La formulo des opines otoit do 2-3-;j-‘l ches! tons les echantillons 
oxamines ; je u’ai pas observe des soies Iransfonnops on epincs mix paftps 
nabatoires. Leplus f>rand nombre d’oeufs comptes dans un ovisac dba it 
de 76. 

fffflittafo.— Provinces Oaspienues : 

Bender Gaz, riviere; Laliidjan, fosses (2), rnarais; l*aldevi«Ghaziaa, 
puits : fiamsar, maro ; Recht, fosses (3). 

Cycles (Acanthocyclops) robustus Hara. 

Oelui-oi se difiercucio de Pespeco precedante par la fonnulo dos epincs 
qui est de 3-4:-4-4, et par une structure differonte de P 5, dout io premier 
article est plus 6largi ot le deuxiSroc article plus trapu quo chez (}. vmtalw, 

Chez un spdoimon I’article 3 de I’exopodite de P 4 portait il'im c6t6 
5 Opines, tandis que I’autre patte avait le nombre normal (l’6pines. Je 
n’ai yu des soies transform6os en Opines chez aucun animal examine. 
L’article 3 de I’enp. 4 pr&entait chez uu iudividu une partioularitd 
t&atologique, une 6pine Men dfivelop^e se trouvant un pou en dedans 
et au m&ne niveau que la soie du rebord exteruo. J’ai oompt4 102 
oeu&dansun ovisoo. 
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Ceylan : — Point de Galle, 6tang d’eau donee (Poppe et 

Mrazek 1895). 



Ki(,. H. (^ydops (AcaMocyclope ) roMsim Sais. 

m , Aiiido «*i l\‘\])()<lit(‘ do V 4 o6te gaudio, t^iatologiqiio, 5 opines ; h, ? J)o. 

foto dioit, muinal, ii 4 opmos (Vahl<5vi-Qhazian) ; c. $ Angles lateiaux des quaiiidme et 
<in<)uienK‘ segments thoiaeiquos et P 5 (Pahl^vi-Ghazian) ; (J ?6 ot P 6 (Pahlcvi- 
Ohiizian). 

Proviiipch OaHpiennes Hamsar, mure, marecage ; Reclit; ruisseau ; 
Palilcvi-tihazian, puit«, mares (2). 

Cyclops (Diacyclops) bicuspidatus Claus. 

Jamais rapporto do Tlndo pour uutaiit qull mo soit comiu. Tr^s 
<*()imnun dans lo Nord d(‘ Tlran oi apparemmont rare dans le Sud. 

llahilalt^. Provinces (Vs{)iomi<ss o\, plateau : — 

Aslanch, bassin ; IJabol, puits ; Bonder Oliali, mare an bord de lu 
inor; Bond(‘r (Juji, mare pr<V do la voio lorree; Chald, fosse, marc; 



' Flo. 9. Cf/elopa (JOiaeytMops) biiyuepidci^^ ^lEndopodite de P 4 (RamsarJ, 

purbeiid mare do riviSre; Gorgan, mare d’xme four briques; 
■KalalcliayOb, mate ; Labidjan, petite rivi&ce, fosses (2), marais, puits 
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Meamh of the fmlimi Mmemn. 

4taiiig, tizi6r6 ; Latigueroud, puits, inaro ; Mochhed, bassiii (iiov. 1 935) , 
Pahtevi, puits ;Puhl6vi-Gazia'n., puits; Qouni, cilorno (sept. 1935), 
Qazvin, baasins (3) ; Raiusar, petit etang, tnarecage ; llcclit, puits 
mares (3), fosses (2), bassin. 

Sud KhorramoLahr, bras-mort tVun canal (I’irrigaiion do planta- 
tion de dattieis. 


Cyclops (Diacyclops) bicu^idatus odessanus Chmankevitch. 

A Vencontre de la forme pr6c6dantc (sette sous-espftce ou varidt^ 
semble commune dans le Sud-Ouost do I’lran et assez pen fr&juonto 
dans le Nord. 




ITro 10. Cyclopt {Ditttyclopti) binn^idalnt odiMamb (1iinaiik(‘vi1(li. 

0 . $ Sogmont gonital ot 1’ 6 (Khomunchahr) ; P S (>t 1’ 6 (Khurmnuholir). 

HabiMs, — ^Provinces Caspiennes ot plateau :~ 

Bender Gaz, mai4cage cntie la ville et la mor, tnurais au bord de 
la mer ; Qoum, citeme (sept. 1935). 

Sud:— Abadan, fosse dans plantation de dattiers; Ahvaz, mard- 
cages (2), petit 6tang B41ib4ban puits ; Bouchir, fosse sur la route k 
Tohaghadak ; Darquoin, fosse ; Khotramchahr, petit raarcoage, petite 
mare ; Margbazai, fosse ; Tchagbadok, fosse. 


Cyclops (Diacyclops) bisetosus Itehborg. 

Esp^ i vaste aite de c6pattition et tr^s adaptable k <1oh niilioua: 
difE4ients, elle u’a pourtant pas encore 6t6 trouv4e dans I’lndo. Tr^ 
commune dans le Mord de I’lran, elle se rencontre aussi dans les regions 
totrides du Sud. 

HoWtots.— Provinces Caspiennes et plateau 

Baqirabad, 4tang ; Bender Gaz, mare pr6s de la voie ferine ; ChaH, 
fosses (2) ; Gorgan, petite mare, fosse ; Isfahan, puits ; Kalatohaydh, 
petit ttasig au bord de la mer ; Lahidjan, rizi^ mate ; Pahl4vi, mam 
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(2), lagune ; Pahl6vi-Ghazian, mare ; Ramsar, mare d’un torrent, trou 
d’eau, marais, petit 6tang, mare, mar6cage ; Recht, rnisseau. 



Fiq. n, Cyclops {Diacyclops) hisstosus Rehborg, 

a* $ Endopodito do P 4 et lamolle basalo (Ramsar) ; &. ? Do. (Pahl6vi, lagune) ; 
c. $ Do. (Pahl6vi mare) ; d. $ Endopodito de P 4 (Tchabadi) ; e. 9 Segment genital et 
P 5 (Palildvi, laguno). 

Sucl : - Ahvaz, 6tang ; Khommoliahr, bras-morfc d’un canal d’iniga- 
tion ; Tchabadi (5 kilometres an sud de Hadakou), marais. 

Cyclops (Diacyclops) akicola Kiefer. 

Forme p0ch4e par l’Exp6dition de Yale dans des mares et des lacs pen 
profonds de 4 localitds de la rfigion frontiere indo-thib6taine, k xme alti- 
tude variant do 4252 m. k 5217 m. au-dessiis du niveau de la mer, Poxur 
autant qu’ on peut se rendre compte d’aprSs la description et les figures 
de Kiefer elle semble identique h C. bmispidatus mais la premiere antenne 
ne compte que 12 articles, an lieu de 17 ; que cela soit en fonction de 
conditions feologiques partiouUeres on non, on ne peut naturellement 
nen en dire 4 l’4tat SiOtuel de nos connaissanoes. 


m 
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UabiUits . — Oiichomirc (IjtuUik); -Ijiic Twir (*nl.n* Mouj^IpI) ct lac 
Pangsong ; Tcliagra, Nortt-Ouoat dc lfU‘ I’aiiggong, iiiarcM daim im 
terrain murecagcux ; lac Togario.i, Nord-Oucat (Ic lac l^aiiggong, pciik* 
mare. 

Thibet : — Lac Nyak. 

Cyclops (Diacyclops) languidus Sara. 

llapporl^ par Dadaydii Uoybm eu IHUH. Kiefer u eii 1028 6ini,s dea 
doutea sut cette diagnose, diaaiit (|uo Daday ii’a paa doiuui de deacri|>- 
tion dea animaux exanunfw. 

Habitats . — Ceylan Marais <lo Madatugama et dea environs dn lac 
Kalaveva. 

RissuMlo. 

Sept formes des sous-genxes AcarUJmi/clops Kief(‘r ot Diacyolops 
Kiefer sont actuellemont connues dc ITude (y cotnpris le Ojwlioniiro 
et le Ceylan) et de I’lran. La presence do I’uno d’entre olios n’a pas 
encore 4t4 confiim4e. 
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Pa/rctcyclojps fimbriahis Fischer ?. 



astacydopu vagus Idndberg 
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K. LiNDiiKuo; Cffdopides deVTnde, 
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Ectocyclops Tubescens Brady <J. 
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Acanthocyelops venxnlis Fischer (J 
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K. JiiNDBJSBa : Cyclopides de VInde. 
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Diacf/chps bicuspidatvs Claus 


1941.] 


K. Ltndbtsrg : Cydopides de VInd'. 
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Diacyclops himspidatus odessaniis Chmankevitch ? — corOd. 
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Diacyclops hhetosus Rehberg $. 


1941.1 


Iv. LiNDiiKuo : Oydoj)i<k‘s (hVImle. 
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PREOCCUPIED NAMES IN THE OLIGOCHAETA. 

By (.5. K. (Satks, Judaon liaiupoYi, 

Family Ot'NWRODRiumK. 

(Jorms Curgiona^ nom. iiov. 

1921, (Uitijia, Micli.u^lson, Mifi, Muh, Ifamhmy XXXVllI, p. r)9. Oono- 
typi‘ (Unyia unxiytiui MiphnolsiMi 1921. (.Vow (Uirtjin Walker J860, 
'rric*hop1(‘ra. Nou (Utx/ia Walker I8()4, Le}>i(lopter<i.). 

(Umuis Quechuona^ nom. nov. 

I92I5. Qnrrhua^ Mielia(‘lM<'U, MttL (tohhonjM J/wv, /jml. XXXI I, p. (k (j!cn<>- 
tjspe Qmchm rost tn Mieluielsen I92:k (Non Qutrhfta Kireix*! 1910, 
Moilns(‘n.). 


Family Kudrilioam. 

Subfamily lidDlULINAlC, 

(bmus Bettoniella, nom. nov. 

lOOa. fiftlonin^ Beddanl, /*/rw. ZwiL AVw. L(mdnn^ p, 2i:k Genotype 

Ii(»thula ImjarhuMn Ikxklard lOOIk (iXoti Mtonia Bntler 1898, 
L(‘pidopl<»rn.). 


Family MK<iA8(‘onK<Mi)AK. 

(bums Pheretima Kinbarj* 1857. 

Pherotima hoabaensis, nom. nov. 

19IU. PfanlhNO [Ptaxtum) hilfvin MirliaelHen, Arvh. Xoal, l*Up, LXXVI, p. 
r>20. 'I\vp<‘ loeulit> Her#' lion l»a, »South Annum. (IVeneeupkxl by 
P/h xfxhti fxirola I’de HMIb. type loeali(,\ lJuluai, New Ponimerania.).* 

Kmbrik Stnuul, in his nob* oni»ill(*<l MiKr'plIanoa n()men(*Iatori<5a 
zoologioa o< j)alaponloI<»ni<‘a. I. {Arch, Nahtriparli ltd. S)^, Abt A, Hoft 
8, j). IJ(), July n)2H). has n*namo(l Hohrmilh Vojdovsky 1881} {non 
Bolwmilht Btirranclo 1872) Bohnnillffla Strand. In 19(W Michaolsen 
renamed the jj^enus Vcjdorshffvllu (Miff. Uambury XIX, p. 185). 
Mk*ha.elsoirs imme is valid. 

Attention of Strand and others is dire(*U‘d io the fact that llofm- 
colex (Tde 1905 (non Hohmvohx (’ojinudii lOlH, (jilossos(*ole(*idao) is now 
known as Udvina. 

The author's trhanks are ex<en<ied t<» Dr. Waldo Sehmitt au<l to Dr. 
Grace Pickfonl for seciirinj* information frmn journals that are not 
available Io<‘ally. 
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244, 245 
237, 241 
237, 240 
237, 240, 369 
300, 307, 369, 
871, 372, 373 
237, 241, 845 
237, 24t 
364, 365, 366, 
7, 308, 369, 370 
237,241,245, 
246, 387 
367, 368, 369 
237# 241 
,241, 246,247 


nruliuH .. 
bunnaiiicua 
conohouiiw 
chryHopoma 

curmuea 
dcuisoui 
dorsalib 

filamontobus 

guganio 
lithopirlos 
inolanampyx 235, 237, 
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Index. 


Barbus (Puntiua) molanostigma 237, 241 
micropogon . . 375, 382, 383, 

384, 385, 386 
Vc'nvaronsiH .. 379, 38i^ 

381,385,380,387 
tophiot‘plialua . . 376, 370, 377, 

378, 370, 387 

parrah . . . . 237, 241 

j>iiiiiauraiii.s , . 237, 240, 247, 

305—301), 371, 372 
saiana . . . . 237, 240 

HopLr>re 237, 240, 360, 300 

tifto . . 237, 240, 248, 304-300 

litiuH .. .. 300,367, 309 

vittatiis . . 237, 241 

v-yiiaudoiihis . . 237, 241 

Barbuh (Tor) khudroo . . 363, 305, 300, 

307, 368, 360 

malabaricuH .. 237,241,387 

mnsaullali . . 237 , 2 4 1 , 247 

BfuiliuH .. .. 363 

baki‘ii .. .. 235,237,241 

bo«(U‘]isi« . . 364, ,$65, 360, 

367, 308, 360 

galtnsis .. 235, 230, 237, 

241, 243, 387 

Batahio .. .. 9,12,13,10,28, 

29, 31. 
32, 33, 240, 255 
(tffinis .. 13,28, 20,30, 31, 30 

lala.d() .. 20,31,88,34,30,38 

Buchannnl ,, 28,30, 33 

28,31,33,36. 
37, 38 

ttravancoria .. 33,40,41, 12, 

230, 238, 241, 
258, ^264 

OaifUdo (Ma<*roiioidi*a) . . . , 20 

Bdi'llophis .. ,, .,144 

Bcaufortia .. .. ..221 

Bdone canoiln . . . . 250 

Boloiiidae . . . . 238, 230, 309 

Bettonid .. 407 

JBpttoiiiella .. .. 497 

Bhavania . . 221 , 222, 223, 224, 220, 

249 

annandahi .. 224,225 

australis 225, 220, 231, 235, 230, 

238,241,248 

Biddulphia ap. .. 215 

Biemna iubuiata . . 41 8, 449 

Biporophyllaous . . . , 269 

Boulong(»rula . . 144, 150, 162, 

155, 157, 158, 159, 160, 161, 164, 
165, 108, 171, 175, 176, 177, 180, 
182, 184, 187, 188, 192, 195, 100, 
199, 200, 202 

bouleiigcri .. 145,160,172 

Braehydanio .. 303 

rerio .. .. 306,367,360 

Braehyplatys . . . . 73, 77 

pauper .. .. .. 77 

punctipes .. .. 77 

radians .. .. .. 77 

Hubaeneus . . . . 77, 80 

vaHii ,, .. .. 77 

Bufcreron .. .. 285,291,808 

capellei . . 286, 291. 806, 307 


Baiahiu 


ftffinis , . 
lula.d() .. 
Buchamui 
lejitraiia 

ttravancoria 


BaifUdo (Ma<*roiioidi*a) 
Bdi'llophis . . 
Beaufort ia . . 

Bpdone canoiln 
Beluiiidae . . 
Bettonia 
JBcttoiiiella 
Bhavauia . . 2 

annandahi 
australis 2 

Biddulphia ap. 
Biemna iubuiata 
Biporophyllaous 
Boulongcrula 


bouleiigcri 

Braehydanio 

rerio 

Braehyplatys 
pauper .. 
punctipes 
radians .. 
subaeneus 
vablii , . 

Butreron 
capellei . . 


Cacospongia irregularis . . 

Cacoilia .. 144, 150, 1. >7, 

100, 172, 170, 177, 178, 182, 185, 
gracilis . . M4, 100, 

hypocyanca 
lumbricoidcK 
lualaburicuH 
oxyura .. •• 

oxyuris . . 
rostrata 
Hcraphiiii 

tentaculuta ^ 

(^allichrourt bimnoulaliis 2I0>, 238, 
malahitricuft 
Cfilhmydax . . 

gagata .. .. 

Calhspongia *. 4-vn 

fccllaria 418,437. 

*f uHca 4 1 S, 489. 

diffusa .. 118,482,433, 

obliiaiMpiciilifci'a .. 418, 

tpambanensis 418,441. 

ramosa . . 

ralocuadiuac 283,281, 

(’abwiias . . . • 

uicobaricu .. 20 1 » 

nicobarica 
( lain poaotuH mills 
(‘arpophaga .. 283, 

(^arpophayu bi<*<>lor 
cuprea . . 
iusignis . . 
hfdynin 
paluniboidcs 
pusiila 

sylvatica .* 

Hi/lvafica 

(Jarpophaginai' 

Oarrabas 

Carti'rispongia clathrata 
(Jaryopbyllaeidtte 
CVphaloidophora communis 
Ceram bycidac 
Ceraochalina implexa .. 

Ceratium mahsiliensc 
Ccraiocoris . . 

Ccratopogon sp. 

Oerthiidae . . 

Ocstodaria . . , 

< ’haetoccras lorenzianum 
Ohalcopolia . . 

Chalcopbaps . . 285, 

indica . , 

cbrysochlora 

indica . . 285, 


indica 

maxima 

robitisoni 


285, 289, 201 
. . 280, 


Okedina obtusispiouUfcra 
Ohanna 


. . 403 

150, 105, 
188, 102 
172, 175 
.. 183 

111 , 100 
114 
154, 175 
111 
. . 1 14 

.. Ml 
100, 183 
240. 258 
. . 230 

.. 0,10 
15 

, 135, 137 
438, 430 
441,443 
140,411 
431, 137 
431,485. 
430, 437 
142, 4 13 
.. 431 

201,317 
, 201, 317 
,847. 318 
201 , 348 
70 

, 300, 312 
.. 315 

.. 311 

.. 310 

.. 311 

, . 320 

.. 314 

313, 315 
312 
. . 283 

73 

. . 405 

. . 270 

08 

. . 257 

. . 435 

.. 215 

74 

.. 131 

282 
270 
215 
283 
201.315. 
340, 350 
201.845 
340, 856 
201,845. 

340 
.. 347 

, 345, 347 
291, 846, 
847 
.. 435 

.. ill 
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xi 


Chaimallabos 

Page. 
.. Ill 

Chela b()Oi)is 

237, 241 

t‘liip(*oid(‘S 

30<i, 309 

Chlainyd()(‘ystis capliva 

08 

CUiondrosiii nnuformia 

417,424 

Choiidrosiidae 

417,421 

Chrotella aiiHtralu‘nsiH 

117,424 

Chfhoiiorjxdori 

144, i:)l,I57, 

indistinidum 

159 

144,172, 175 

(’i(*lilida(‘ 

. . 239 

(^imex crihrariuf^ 

79 

( 7 mirligt a aiist i alieiisis 

.. 424 

(1ara\ isidai* 

283,281,291, 

(Maravisiiiae 

344, 349, 355 
283, 284 

Clarias 

112,113 

bat rachuH 

112,2,38,219 

brachysDina 

112, 113, 111, 1 15 

flayi 

112,113,111 

duKBumiori 

112, 113, 111, 115 

tmgur . . 

.. 112 

t(\\Buianni 

.. 113 

(Miiriiduf* 

. . . . 238 

(7athri(‘a(‘ .. 

418,151 

(lavulidao 

418,125 

Clopsidrina tmmori 

00 

(luma 

.. 129 

sp. 

418,428 

(’lufK‘a linriMiguB 

.. 210 

pilcharduR 

.. 210 

(7up(‘oidos lilo 

.. 215 

Cluplaouiu . . 

. . 97, 98 

garua . . 

97 

inoMtana 

97 

prateri 

97 

Cobiiidao 

238, 309 

Coeeidiuin Hehubrngi 

07 

Ooccyzura hmlia 

.. 313 

Coleoplera .. 

. . 257 

(k)lumba 285, 291. 310, 343, 349, 352 

alldtorqU(‘H 

;ui). 353 

(Mipmi 

.. Sll 

(‘IpliinHtonii 

2!ll,324 

eversmanni 

2Stf, 2!)l, 322, 323 

guinea dilloni 

3(i). 353 

mtenncdia 

. . 232 

janthlana 

• • • * ,b)2 

leuconola 

291,321 

gradaria 

280, 288 

Kniconota 

280,291,321 

livia 

291,316 

giuldi 

.. 317 

intermedia 

291,310, 317,318 

livia 

285,319,352 

neglect a 

291,816.317 

norfol(*ieiiHiH 

.. 853 

oenaK oonas 

349,852 

varkandenniH 

349,358 

ocncaB . . 

.. 310 

oenmn . . 

.. 310 

U'ermanni 

. . 322 

pallida .. 

.. 319 

palumbus 

291,310,323 

casiotis 

291,828 

palumbus 

349,353 

pulohrioollis 

28(5, 289 

ruposiris 

.. 291,819 


Columbia rupostriM puVida 

liirkoatanika 291 

.. 289. 

{Palumbuf,) KlphitiftlonU 
torqmtn» 

Cohtmhn a(.‘iK*a 
agrieola . . 
budiu . . 

])i<‘olor . . 

<*aml>ay(‘nais 

copolloi 

fcnn^jo , . 

fuvlii'oilN 

liodgsonii 

liuinilih .. 

in<li(‘a .. 

nUHMUl . . 

iiicobai‘i<*a 

orientuliH 

palutuboulos 

plioonicopIcM’a 

}mni<‘ca 

morln . . 

striata .. 

suraiennK 

hylvali<*a 

tigritiu .. 

(nuu]Uid>arini 
tusalia .. .. 

(Uilurnkt {Ahonmuft) hodghonii 

('olnmlm (cuJumbn) luu’a 


(*<9umba(* 

(*olitmbi(ina 


18;i, 281, 
28:b 2Hb 291, 


Cohnubiiiar 2H:1, 284, M 

Conger (uujgcr 
vulgaris 
(VploHonia 

aKHaincaisih 

blaiuliila 

eouteetuin 

eribrarium 

{liuMleciuijiuncUtuw 

foanum • , 

iimbriatum 

fimbriuhm (^iufjulnluni 

galathoae 

indifum 

tnouiaiulouj 

nazinu* 

nc*j)al<nwiH 

noualhiori 

rirbioula 

parvuluni 

pravum 

pulcbcllum 

i2~punctafum 

pygmacnm aooojofiitum 

ramoiia .« 

Biamica . . 

aiamicum, orhkula . . 
Bikkimonsis 
Hpha<'ra1a 
tostaoea 

Macea immcmlata 
variegatam 

W 


Page. 

319 
819, 320 
291,384 

324 
323 

312 
331 
310 
315 

339 
300 
330 
300 

320 
341 
345 

330 
348 
329 
320 
292 

325 
333 
345 

331 

313 
337 

340 
313 
320 
325 
318 

^85, 280 
310,319, 
352 
319, 352 
230 
230 
73, 78 
80 

84 
78 

79,80 

78 

88 

81,85 

85 
78 

83 
78 
88 
81 
82 

84 
80 
80 
81 

78 
84 

79 
89 

84 
78 

80 

85 
85 
84 
81 
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Iwtex. 


CoptofiOmiinaf 

Copfosomidae 

Coptosommie 

(bmclao 

CoRciuodisuurt 

gigas dioramma 
joncsianuH 
ooulufa-iridifi 
Cratoropodidcit' 

CJratopIatys .. 

gestroi .. 

CVocopus 

chlorigastcr 

phooniooptoruh 

chlorigaBU‘r 

pliocmicoptcruh 

viridfronh 

viridifrons 
Cryptopsophifa 
Cuon duldiuneiiHis 
Gurgia 
JCurgiona 
Cyclopciia . . 
difficilis 
foiicntalis 
Cyi'lopinidao 
Cylopiuinao .. 

(lyclops 

al>yh8()rum 
(jaHpicuK 
EuroKei .. 
hut(3hiubOt\i 
koztaiuskii 
laouBtriH 
ladakanus 
rohuHtna 
Koutifcr . , 

BtronuuH 

div<‘rg(*iih 

ItuiUbtrih 
htronuuH 
vcmalis 
vicinua .. 

vicinua 
viridis . . 
aoutuluR 
doaorticola 
Cyclopa (\canthocyclops) 
robuatuH 
vonialifl 

Cyclops (Cycloids) 

C^rclops (l)iacyclops) 
altioola . . 
bicuapidafcuR 

odessanus 

bisotosua 


Pago* 

n 

74 
73 

.. m 

.. 215 

215 
.. 215 

.. 215 

. . 282 
.. 73,74 
. . 74, 75 
285, 2(1(1, 202 
288 
2!M( 
288 

20O,294."20(i 
. . 200 , 
292 
, . 290 

292, 293 
.. 288 
.. 144 

.. U5 
. . 407 

.. 497 

88 
88 
87,88 
88 

.. 88 
471 
172 
.. 476 

. * 470 

171,475, 170 
476 
.. 471 

171, 475, 470 
, , 480 

. . 473 

171, 173, 175 
471, 172, 473, 174, 470 
180, 487 
.. 471 

471,472 
.. 480 


403, 404 
482, 183, 495, 
490 

languidus . . . . 484 

Cyolops (Mesooyclops) dongizius , . 5 

grandispinifor . , . . 5 

minutus .. .. 5 

Oyprimdao .. 237,309 


.. 470 

.. 476 

305, 300-402 
.. 390 

. . 390 

470, 484 
480, 481,401 
480, 400, 491 


.. 471 

470, 481 

488 

181, 483, 401, 
492, 493 

.. 482, 


(’ypnninac .. 
(*ypiinoi(lf*a .. 
Cyprinodontidao 
Oypriiion 

(^yMobia irrc^gulans 


237, 300 
237, 230, 300 

238, 230 
, . 200 

53 


Danio 

aiujuipiiniutiiN 
248, 302, 301-300, 
jnalabai‘i(‘us 
htrigillifor 
I>i‘ndr()(‘(‘rali<la 
IloxuIropKasba 

bicincta 

bicincta 

domvilli 

javaiia 

l(‘ggoi 

praetcnuibsa . . 

fulvicolli.s 

hunncnbiK 

Yfulvicollis 

olti\ ,, .• 

poinpa<l(>ra 
ulliniK 

(ddoropti^ra , , 


phayi'<M 

p()iu|Nid()ra 
VC r nans 

gria<*icnpilla 
Ik'iulrotreron 
licxlgHonii 
DiTuialoxys 
I)i‘rmophiw 


144, 150, 
100, 103, 105,171, 170. 
185, 180, 188, 100, 102, 


grcgoni 


115, 100, 
178, J82, 183. 


ittcxicauuh 


lOO, 


H(*y(jh(41onbiH 
tboinonsis 
Ikmacvlla tulmlala 
DcsiTHwidoiiidiM* 
Dicrurida(» , . 
I)ictyo(*(‘rati(la 
Didi 

1>idimculida<« 
DidunouUnac 
DinopbysiH hoinunculuH 
Diplocystih .. 
sobnoidori 
»P* 

l>isoogniathuK lainta 
DolichoH lablub 
l>onatiida(‘ .* 

Ducula 


.. 371 

230, 237, 210, 
371, 373, 387 
230, 243, 371 
213,371 
118, 107 
285, 200, 200, 
208, 310, 350 
201,801 
285, 201, 301, 
302, 303, 301 
301,301 
.. 301 

288, 201, 301, 
302, 308 
285, 201, 301, 
302, 308, 301 
200, 300 
, . 300 

288, 200, 300, 
301 
310, 350 
200, 996 
200, 297, 208 
280, 288, 200, 


200, 296, tj07, 
208 

.. 288 
201,804 
201, 304, 305 
285, 201,320 
280, 201,326 
.. 217 

155, 157, 150, 
180,182, 181, 
103, 104, 108, 
100, 2(K), 202 
108, 171, 175, 
188, 103, 101 
175, 178, 187, 
JSH, 103 
.. 100 
100, 172 
, . 440 

118,445 
. . 282 
118, 451 
283, 284 
283, 284 
.. 284 

.. 215 

53 

. . 53 


108, 


. . 230 

HO 
423 

283, 285, 201,300 



hvdcx. 


Dir’ula hadia 
badia 

I'd a icapilla 
iiisii'ids 

DitcKh a<‘iu‘a aonca 
pusilla 
sylvalicji 

Din'uliiiao .. ’is.*} 

D^sidcn liai^dis 
luM'l»a(*(‘a 


Fk IdiLodiid} iini asjKM’tini 

c'lalhratuin 
Friiti(‘<)suin 
K<'hLiic>inora hispida 
Ktdjiiohuplia 
altiai^ .. 
arrowi .. 
aun\t‘tdns 
rnfsum .. 
davidih .. 
domimjvsivii 
tlavi<‘auda 
{ormohana 

bi(‘n)<;l,vpld('a 
hispidula 
IdittcnbacIuTi 
iniiiulrix 
indicia . . 
inHcripta 
lalosuraln 
iatipc's .. 

I utoosinnht 
mas 

nigrolivcla 

nitidicAuda 

niiidivoulris 

obduota 

obducfa i*n7)tl»anfj 
oonlicauda 
paivao . . 
picitip(‘s 

cjuarlritiilKTcidaln 

rufipcs .. 

mibuUrola 

scntollata 

sinuaik'ulliH 

soHor 

HulphtirivontriH 

isntulariH 

minlaria dloholkn 

tibiallH .. 

fonhimnsis 

trichota 

triplaffiala 

iiariahiJift 

khnngifi/im 

mritignlid 


I’SI, lM)I, 


Pagv. 
iM)U309, :UO 
USS, 21)1,310 
21)1, 311 
2SS, 21)1, 311 
21)1,310 
.. :tl() 

312 
311 
.. 313 

.. 31 r» 

2!M, 3()b, :ui). 
3r>i 
IlH, 463 
IIH, 464 


l.'>l,d52 
b)i, ir>2 
UH, 451, 452 
151, 152 
. . 51), (»7 
* . . 205 

. . 200 
200 
200 
, . 20S 

, . 200 
. . 200 
. . 200 
. . 200 
. , 200 
, . 207 

. . 200 
. » 200 
. , 205 

, . 200 
. . 200 
. . 200 
. . 205 

. . 200 
. . 208 
.. 205 

. . 207 

. . 200 
, . 200 
205, 207 
. . 207 

, . 207 

205, 207 
, . 207 

. . 208 
* . 208 
. . 207 

. . 208 
.. 208 
.. 268 
.. 268 
208 

.. 268 
268 
267 

.. 268 
.. 268 
.. 267 

267 
265, 207 


lHutinohopJiu MHolo,nt . 

.vuiuiana 
Kclo<*yi*lops . , 
nirliuM 
plialoralu'^ 
nilH‘S(u‘ns 
Kclopistiiww* 

|{Ipip<)lasida(‘ 

h]sf>nius 

daiiricus 
nH(n\viH\ir\i)\nU\ 
bJ^ptna iiidi(a 
Ktioplus liiacul.ihis 
hiiral<‘nsis 
Kui'ytdops , , 
ai^doidch 
<l<d(*C'tus 
ouacaiitlius 
tfui*hi( IIS 

hadjidxaisii- 

pormixlus 

rullucri 

■‘‘(dhiir/iionsis . 
MTruIalus 
WudrilMao . . 

Kudrilimu^ . . 

Kulnbps intrnmdia 
r<*lli*iosa 

Kurshtoimis otMciit.ilis , 
Knspoupfla . . 
liHhpumpn ollliidiinlis ♦ 

Mu1ropii(‘lilh>h 
Qooii^wanH* 
miirius * . 
vmdia . , 
bbitropiuh 

linlrapi ua l>ra(d'yp()]d <‘?*us 
mar ruplii halm nn , 

Ks ndiK' sp. . . 


Kiculina iicus 
Pragilarin h}). 


Pago. 
205, 207 
. . 208 
177. 479 
.. -171) 

171), ISO, 11)0 
170, 480, 100 
2S:j, 28 1 
. . 123 

. . 303 

300, 300 
145 
,, 115 

230, 21! 
230, 211 
. . 00, 05 
00 
03 
00 

88, SO, 00, 01, 
03 
03 

. . 00 
03, 05 
92, 03, 01 
1)3 

.. 107 

107 

.. 370 

.. 370 

.. 312 

. . 150 

.. 151 

07, OH, 107, lOK 
,, 07 

07 

. . 07 

IIM), 108 

.. loo 
105, 100, 107 
100 
.. 215 


itohkcoa 10^ 

nangra ,, 

»ohmi(Iti 

typua 

viridosoons 
Gagata batasio 
toxigazm 

Garra . . ] ; 

ocylononflifi ooylononsis 


9 , 10, Ik 12, 13, 14, 28, 

20, 34, 35, 255 
10, 13, 14, 22, 23 

.. 15 

10, n, 12, 13, U, 16, 10, 

11, 19, 22, 25 
lOi 13, 14, 18 , 19, 20 
- 13,15,19,86,27 
,.10,14 
.. 9,16 
14,84,25 
..10,33 
..10,30 
119, 120,303,370 
rlononsis 117, 

118, 110 



XIV 


hi(kj\ 


Page, 

Gaira coylononsis pliilliphi .. 110 

)L?olyJa . . . . ?<<)♦■>. :{i)0 

jerdoni . . . . -‘JT, .*tK7 

mnlhn .. 1 20,1%*). m 207, 2 1 1 , 

248, ot;2-:n(), :ts7 


Oastroiny/.on 
C4ahtroni\z(niinao 
Go^<‘iU)piiis .. 

G<‘t)dia anolatfi 


221 
220 224 

.7’ ' u I 

. . t20 


incoiispicua 
pidefi . . 
Gooclidac 
Gt‘opoHa 

hiiititu .. 

inuuf;i‘us 

pla(‘ida 
st riata 
tmiuiuilla 
Qcopc‘liina<‘ .. 


417,423 
. . 420 

417, 420 
2Kr>, 201, 014, 
0 40, orM 
201,344 
040, 365 
010,355 
2.S<i, 201, 0 4 4, 345 
040, 366 
2H0, 2S4, 201, 04 4, 040, 

Or*).*) 


Geophaph 
acripin ,, 
Gootrygoiiiniu* 


040 , 

0 40, 856 
2 S 0 , 2 S 4 , 040 , 


0('Olr\pc‘1(‘s 144, 1 47), loO, 100, 171, 

170, 177, 17S, 170, l«2, ISO, ISO, ISS, 100, 

102, 100 

Gcm'h limlmtus .. 200 

GloHHogobiuh . . . . 000 

gim is . . 200, 240, 000, 007. OOS, 

000 


Glypi()st<'nmm ret icii latum 
(41yp4oth()rax 

ma(lriisi)aiuiiw.s 

Gobiida(‘ 

Gol)ioi(l<‘a , . 

OobiuH sti'iatiirt 
Gonopcphiiluni liclopioidcs 
GouoKj)oia . . 

Gouridao 

Gourma<‘ 

Givgarina miiK'ula 
G3Tnnot*ypris 
Gymuopidh , . 
Gyrocotylidap 


. , O.*):) 

2 :ir>, 070 
200 , JOS, 211 , 
255 

200 , ,000 
. . 200 
. , 200 
40, 1 4, ,70, 00 

no 

2S0, 2S4 
.. 281 
no 
210 

111, ini, 1,77 

. . 2440 


fi 


Halkhmdiria aplj/fiinoiflf a 
Ralithondr'm Hltdlidornm 
Halitdonn 

oculata .. 418, 

Halicyclops 
a(‘(pu)miH 
toaniii 

christianionais 
xnagnicopa 
toTiuiKpiiia 
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.. 4 40 

. . 420 

429, 400, iOl 
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. . 5 

1 

. . 5 
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4 IS, 120 
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0 

lI(4i<*opiiat>tis 

07 

H<MKim,\/,on 

222 

MiKiiipliaaa . . 

*0 40, 0.72 
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0 40, 35S 

//f mijumilotfitt, caMia 

21 
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IS 

llomiplor.i .. 

70 

IIiMMirhamphu*. xanthoptcnis 

. . 2;io 

Hcipidi* .. 1 4 4, 1.70, 1.72, 

1.7,7, 1.77, 

1.70, 164,165, 168, 160, 171, 172, 

17.7-17S, 
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H(*lcio< rat(‘s 

n(*l(‘iopii(‘usl(‘s io'^silis . . 
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H('\nd(‘lla 
pui’purca 
Hippohjxmgia 
iiuomula 
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Hucmia * .. 45S, 150. 

t<*a(‘liloi‘nus ,, 418 
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Ij)(4lila.. .. 118, 

lamiMliRitalu ,, 418 

varmi'ilih 
llhvhih (dal li nil a 
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Ihiht^rnh.t 

lloioalnpti’ni 221,2: 
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l/iUHfllopit i'<( 
hnui^i .. 
mu'uhtf t 
llumaiopimidai* 

lloioalopti riiiac 


221,222. 220, 208, 

221 , 222 , 220 , 


flnpiia 

II Vpoai'opitih 144, 14S, 1.70, 1,71, 
'I57, 1,70, 164, 16,7, 100, I OS, 100, 
177, 170-180, 1S.7, 180, 107, 
altoriiiUis 

lostfalu^ I 41, 1,70, 172, 
Hypophlhalmus 

If l/poifh flirt huff ^ lufdm* . . 105, 


20S, 210 
. . 208 
4.70 
4 IS, 467 
4.70 
. . 400 

404 
401, 400 
469* 400 
4 IS, 458 
461, 162 
468, 450 
. . 1.70 

40 4, 405 
. . .70 

. . 107 

220 , 

aai) 

2 . 01 ) 
221 
2J1) 
225 
240. 
212 
208, Jlo, 
248 
205 
15 4, 1.7.7, 
170, 170, 
200, 201 
.. 1.70 

, 17.7, ISS 

107 
lOO, 107, 
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1 


ftthflovnuH nwoltfidC't .. .. 026 

p<duml)oidpK . . , . 020 

Iliis mi‘ij;oloc<>phala , . 111,412 

l<‘litlJM>plM's 144, 14,7, 140, 1,70, 1.71, 152, 
154, 1.70, 160, 160, 165, 160, 170, 171, 170, 
17.7, ro, 178, 170, 181-186, 188, 100, 102, 
100, 104, 108-202 
glutiuOHUri 14 4, 14.7, 140, I, 70, 

152-154, 150, 160, 165, 166. 167, 168, 
170, 171, 175-177, 184, 188, 100 
mouoidirouM 145, MO, 150, 150, 1641, 

160, 167, 168. 170, 171, 17.7-178, 200 
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I 
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paIiiml)oi(l<'s ilH,326 
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Kalpi-lorhyucLud niciiicrilai 

Kcralosa 

K')\\ala 

thnra(Mi)i 
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Iai9(s> 

. , 393 


399, 397, 398, 399, 370 

(hiMsnniua'i 

237,211 

jiLalno^lomuni 

. . 817 

tmiimi .. 

817,218,219 

Lamivla 

393, 399, 370, 373 

rilHMroj 

398, 391», 378, 373 

sliawi .. 

. . 373 

(all)tli(HMlrlS ,, 

285 

Lauiinoa lauhiu a 

237, 2 10, 399, 399 

Lavosulici'itr ^ crumatus 118, 486 

lol>i<<‘ps 


l.icirlyaiiH orralica 

9S 


. , 29, 32 

runia 

.. ’ ..31,39 

fti fluriuiifit^ 

30,31,39 

lanririon 

. . 387 

/>Hoc pltaliviifhtf/i 

IhrM’iimlls 219 

la'f)|(l<><‘(*phalus 

. . 393 

uinitca .. 

219, 395.399 

tlionn.ilis 

239, 238, 211, 849 

JLcpi<lopyi?op*iis 

830, 219 

ttvp'iis .. 

810, 211,239,237 

l^'‘pluriicliUiVH 

222 

Lcucosarcia .. 

!! 349, 359 

nw lanolcuca 

319,356 

lafjula 

278, 279 

lamn.K 

98 

LiilTariospomfia 

. . , . 195 

(•lull nil a 

418,464, 165 


M 

Mavror yr'lojih 

. . . 403 

tilhidiH 

405, 406, am 

oli^oIaMins 

, . 405 


407, 408, 409 

fUHC'IH . , 

403,404,400 

nMiloi' ., 

. . 409 


10, 12, 13, 29, 255 

armatiiK 

255 

kolotiUH 

.. 255 

AIttrrofi(>fi nffhih 

.. • .,29,36 

balHHio .« 

83 

blpihii . . 

.. 86 
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il/f/r/'owf s «Mvasius .. .. 2')l- 

'ffn/i .. . 29, 31, ;m 

iu-liki'in .. IS 

iimlalMtk 11*' .. 251,255 

nn(H'fiin< itsis .. 29,31,39 

naiiuia . .. ..29 

.. . 39 

MtirKiHi { \I(U Kiiioifli alfinis .. 39 

inn n'<i ^ .. .. 39 

1/a. >/Vi s .. 2S 

Manopotiu- . .. 2tO 

<*npami‘- ., 239, 2 M) 

Mac•l‘op^ uia 24:., 29 1 , 3 12, 3 13, 3*19, 35 1 
U plu'imuhiUu .. 313 

pliasinMcIla pIi.i^iaiK lla 319. 354 

rulin'p' as, sim Ill’s .. .. 2S9 

Ilia lav ana .. 319,354 

Milisp .. 319,354 

nilipi'iinis 2SS, 291. 343, 341 

tiiK'liall.. .. 291,342 

tiiMilia .. 291,312,348 

Maaropyilniu' .. 283,281,291, 

342, 349, 351 

\!a<‘i‘(»Hirl\ (iiiciil.ilis .. |3i 

MalafiliM’iis .. .. no 

Mftlaplon's ( Villa) .. 110 

MulapiorurnH (*<»iln .» .. 110 

Maiiu* is .. ,, 9 

MaslMc<‘Mil»(‘li(lai‘ 122, 132, 133, 131, 239, 

399 

MaslaiM'iiif t‘liis ,, 13H 

ani.nlii 131, 132, 1.33, 131, 235, 239, 

, 210,256, 397, 39.S, 399 

^LMicnllKMi .. 239,210 

paiHMlu 1 21, 122, 123, 121, 

129.131,397,399 
M(‘)2alnpa'‘las pulv illiKs 497 

MiM».'lopri‘pm .. 319,351 

iiiioOiilirti piit'lla .. 319,351 

Mi*<»ali»ps I'yfiniioiilos .. 239 

M('«,»’as<M)lc(’i(iM(' .. .. 197 

M(4c41a lil«‘ . . , . . . 21.5 

•MciUKla , . . . . . 9 

Mph(i<\\< lop (7 hr nno(\v(‘Iof)') .. 290 

1 mini .. ' 290 

tmal.'kmsis , , 259, 293 

liiidiis .. 260,29], 292, 204 

Alclanu'ra sclml .. ,. 59 

Mr'lohnikovc lla 90 

Mir*i*fir\ pniii .. 238, 239 

Moiiaovi.iis anilih .. .. 53 

mallhai .. ,, ,53 

hinuiKMiii . . , . 99 

MonfKtnctUH hnialuH .. .. 49 

MoiinhvtuH .. 387, 388 

Muhi-urlivom 285, 291 , 31 2, 3 351 

ftoivoa .. 291,318,319.351 

Monca .. 288,201,318 

itmtilHriu ,, ..288 

piiMlhi 288,291,314,351 

hV Ivatica 201 , 818, 3 1 4, 35 1 

jx^rHpicillata siil) ap. 349, 361, 352 
Mycalo . . . . 425, 447 

iioira'/ropila .. 478,446 

iudira .. .. 478,446 

maeiknta nnAiraliH .. .. 445 

monanchorata . . 478, 446, 440 

pariRLii « , . * . . 44 
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Mycalo tonuinpioulata 

Mycaloae 
Myristicivora 
bicolor , . 

JVTystiiH 

cdvaftius 
ebryaous 
gulio 

malabaric'UH 
mont<inuH 
oculatuM 
vitlaiua 

Mmlus hanmolfvn 
>\lvxilloa(* 


Poijt*. 

. . 440 

4IS, 447, 448 
418, 44r) 
285, 201,800.815 
280, 20!, 315 


.. 31,32 
230, 238, 21:0, 354, 30S, 300 
238, 241 
238, 2«), 255 
238, 241. 254 
238, 241 
238, 211 
238, 210, 300, 307, 308, 300 
32, 30, 38 
418,410 


N 


Xandif]a<* 

Naiidua nandu'^ 

Naijgr,*. 

Namjra 

btichannm 
pmctatt 
viridosccns 
oindcficea^ 
NcniachiluH . . 

botiiiH 238, 240, 

day! 303, 304, 

(loiiiMonii 

t*v(*zar<li 230, 238, 

glU'lltluM’i 

triaiiguluris 
NematoeyHtiB Hp. 
^■(‘ogafltromyscon 
Notoploritlai 
Notoi)torns uotoptcnis . 
NyciioejuH pallulus 
Nyctinomurt pUcatus 


133, 134, 230, 300 
230, 240, 308, 300 
10, 13, 10 
0,11,12 
20 

10,13,21,25 
, 13,21,25 

18 

302, 303, 370 
303, 305. 307, 308, 
300 

305, 300, 307, 308, 
30il, 370, 373, 373 
, , 372 

241,349,303,304, 

300. 370, 373 
230, 238,211,360 
235, 238, 241, 361 
. . . 08 
221 
*, 300 

308, 300 
. . 415 

. . 415 


0 


Olerca 

.. 257 

amala , . 

. . 257 

fatrocarpi 

.. 267 

Clara 

. . 257 

•fmau^alorensifl 

.. 267 

poBticata 

.. 258 

Ocounapia 

444 

tarouoBa 

418, 448, 444 

UBtulOhU 

418,448 

Ochotoiia sp. 

.. 217 

Ooncrodrilidat* 

. . 407 

OcyphapB . . 
lopnotcs 

. 340 350 

340,366 

Oona 

349, 355 

caj)on8iB capoiiBiP , . 

340, 356 

Ofiiopopclia 

286, 291, 340 

^nquebarica 

291,340 

Immilis 

291, 340 3d, 
342 

lUiirznonBiH 

289. 291, 

841 

201,340,341 

traiMjUolmrica ,, 


Pmft', 

(hnopvpidUi traiU|ii(‘l)arjca inunii(‘nsis 311 

tranqiu4)aiu‘a lraii(juclmm*a 310 


Oil bona hp, .. .. .. 215 

OneyJaspis . . . . . . 73, 76 

ruficefw . . . . 76 

O|)liicoi>hali(la<' . . 230, 300 

OphuH'phaloidoa . . . 230 

()plii{*(‘i>lialuH . . . . 303 


<ruchaa 230, 2 10, 356, 305, 300, 307, 

300 


b‘UCopuii('ta1Uh 
niarulius 
llJKTOpc H(*H 
puiudaliis 
HtriaiuH 

Ophiocephalufi irachua . . 
OplHthoHii .. 

OrtinhthyH .. 

cosuai us 
Onuiius 

ihmoirpmn cliloropltu’a . . 
vhhropU ru undmiuiukH 
phtfpri . . 

Oatarioplivsi 

()str<“i 


230, 241 
230, 210 
230, 240 
300, 308, 300 
230, 210 
. , 250 

. . 230 

. , 303 

3t)7. 308, 300 
.. 210 
. . 2KS 
. . 200 
. . 200 
237, 230 
. . 128 
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Paf u in f HW oohIoVih 

. . 323 

lorringloui 

.. 321 

lbua.»nKiuH , . 

. . 07, 00 

pangahitiH 

07 

i*araf'alatius Hp. 

.. 215 

Parnc'\ <*lops , . 

.. 477 

ubnohcrtBih 

.. 178 

iimlmtuh 

477, I7H, 188 

liniUmuH 

, . 478 

vajriih . . 

177, 478, 180 

ParadiHcidai* 

282 

Pa ram ph isl om nm cuo n uni 

.. 415 

Hr 

.. 115 

ParaprotoniyKou 

221 

ParapHilorhynchuH 

303,'370, 373 

tonl/acillatuH 30*1, 

304, 309, 370 

Paintylojoathus 

.. 213 

Parhomaloplorn 

, . 220 

Pciitotomidac 

.. 73,71 

P<‘ntalominii(* 

71 

IVrcoidoa 

. . 238 

P(‘Toomorphi 

238, 230 

P(*ridi!iitim d(‘proHHum . . 

.. 215 

ovnium 

.. 215 

P<*rio|)hihalrnodon 

. . 300 

IVriophthalinuB 

. . 300 

Pcrialcra 

Periskra rtfnt 

. . 283 

. . 355 

Pmsleridao., 

, . 283 

Poristcrinao . . 

. 283 

Phabinno 283, 281,201, 

345, 349, 355 

Phapfl 

349, 350 

chalooplora 

349, 366 

chalcoiJtora 

310, 366 

{‘I(*ganB iu“j:](*ctn 

349, 366 

Pliorctima , . * 

. . 407 

tboubmuiHiR 

497 

Pb(*r‘’tima (Phcn^tiina) hMa 

. , 407 
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Phlomlirtym^ fisluloHUin 

PiLie. 

. . 145 

Pfimctocrphalns itohkcvu 

18 

Phyllospongia papyrac(‘a 

418,454 

Piinclodiid . . 

51 

caroio 

50 

oliaiiclroiiiara 

51, .52 

raina 

.. 51,52 

silorida . , 

00 

Pimdodun angiif.^ 

.. 105 

batasin .. 

12, 28, 20, 55 

c*c nin . . 

.. 12,21 

gayatn . . 

0, 10, 15 

itolikooa 

18 

.. 

10, 15, 20 

toiij^aiia 15, 

10, 20, 50, 51, .50 

nrnn 

. . 105 

viridoMooiiri 

10, 15, 24, 25 

PlnUfspidm . . 

. . 75, 74 

Phtnupidimw 

75 

PlataHpiniio . . 

. . 75, 74 

PlufUfiptH 

70 

rufioopH 

70 

Phitym'it 

.. 224 

aUiSiraliH 

22 1, 225 

PlnlytropiuH 

07 

Pl(‘aiopH 

155. 154 

Polycaiit lu<la(‘ 

. . 250 

PolyoyatiK ap. 

.. 08 

P(>lylifn*OH|)ouf’ia 

. . 105 

Polyoiiyx hondoi'soni 

. . 407 

I^on^ninia ^dabru 

70 

Por(*(‘Ila!ia np. 

. . 4.50 

Pranlinoa 

.. in 

PriHtol(‘[)i«ia(‘ 

250, 500 

PriHl<)lt‘piH 

.. 210 

biHoiiitii 

250, 210 

iiialabarioa 

250, 211 

I^roouiropiiobiliy^ 

07, OH, 106 

taakpi‘i» . , ‘ 106, 

107, 108 , 100 , no 

ProHthodondnniii ovlmuiinowuni .. 115 

ProHt hofionimim 

., in 

ounoatiiM 

.. 411 

indicua 

.. 411 

puiwcbkowHkii 

.. 411 

P^OHiyl^^ Hsa . . 

. . 452 

lootida .. 

418, 452 

ahmcnaiH 

. . 452 

Protoiny/on 

.. 224 

Proiozopl.af^a 

.. 217 

Pryni noprion 

.. 411 

ap. 

.. 411 

pMammooloinu 

. . 450 

ramosnni 

458, 450 

voHinaori 

1.50 

Pvtmwopi'mmd |)iirpur(‘iii)i . . 4((7 

IWiKlciitrophiH !)7, 1W. 100, 101, 102, 105, 

a<‘utiroM pin 

107, 108 
102, 105, lOi 

HtlKTinoi(l(‘H 101, 

102, 108, 104, 106 

walkori 

.. 104 

braoliypoptoruH 

101, 102 

^(arua . . 

103 

goongwareo 

103, 102, 107 
101, 102, 104, 

mitcholli 

moolcnbiipglmo 

105, 107 
. . 102 

nioriuH .. 

102, 108, 100 

aykt'Ki . . 

302, 104, 105. 2.58 


Pafje, 

P'tf)(lenlropln<ilon(/hnann6 l()l,]00, 108, 

loi), no 

mg(t1of>s 101, loO, 108, 100 

tankrv.^ . . . . 102, 106 

IWuflo^fisti’omy/on .. .. 224 

Phoiklosubcritos .. .. 125 

aiKlrowsi .. 418,425 

hyaliiius . . . . 425 

uiidulalus .. .. 425 

PlilinopinjK* 285, 2SI, 540, 550 

PlilinopuH .. .. 285,540, 550 

b(4luM .. .. 540,351 

»j;<'(4v’inkiaiia .. 54i), 351 

innilxi .. .. 510,350 

ni(4ati(»^piln vim^lapiiuchon 510,351 

pool ora iih .. 540,351 

()or(MiHii |M‘nmsii .. 540,350 

po)ta)H'nmM .. 510,351 

soloihoasH HpcoioHUs 540, 361 

'<iip<‘rlmH sii|M‘rbus .. 510,351 

PtilinojiUft IStphhfifonii *. 524 

Plilonorhynohhbio .. .. 282 

IHiJopodiiioo . . . . 28:t 

Ptilopus .. .. ..285 

Ptycljobarbiw . . . . 200 

Puoraria ibunborumim .. 80 


PunlluH {Parhodiii) qmvUiH 

582, 585, 580 

Pyxinia auobii 

55 

nu)l)Uhy;i 

. . 50 
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QutHuui 


. . 107 

j:()nr<'buona 

. . 

.. 497 
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Hama 


52 

Haundon 


. . 155 

Hn}4udao 


.. 284 

Hanbora 


. . .565 

huchamm 


.. 244 

dnnic()niu'4 

230,' 

m, 240, 244, 365, 



506, 368, 360 

iioilghcrrionsiH . . 

.. 244 

(4anga , • 

, , 

137, 141 

iiib^horionMiH 

. , 

. . 230 

raabora .. 

256, 257, 240, U/k 

Hanboriuac .. 

, . 

237, 360 

HaH]x^lioaf . . 

, . 

418, 452 

licgiilidae . . 

. * 

,, 282 

Hhinativma • . 

. . 

. . 144 

RhiDopoma microphyllum 

.. 415 

Rhynohobatus 

. . 

.. 271 

Rhynohobatus djoddeiisis 

.. 270 

Rhynchobdella aculoata 

151, 133 

Rhynchobolus anioricauua 

67 

Rita 

* . 

. . 32 

pavimontata 

• f 

368, 370, 373 

Rohteo 


.. 363 

bakori .. 

. . 

237, 241 

cotia * • 

• * 

366, 367, 369 
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1(14. IO(i. 1(17 
i»7, 1 10, 2:i8 
278, 27!» 
209, 210, 2 IS 
2(«), 210, 212. 213, 237, 
239, 240 
213,240 
144, 147, 1.10, 1.12, 1.1.1, 
J.17, 139,' 1(!(), 1(14, l«.l, 107, 108, 109, 
171, 17,1, 17«, 177, 180, 182, 183, 181. 
187, 188, 192, 19.1, 190, 198, 199, 200, 202 


8caphio(loii .. 
Sea rabac‘i(lao 
^rhilbv 

Sohilboi(la(‘ . . 
SchiHlooi plmlns 
S(*hizop;tgopsiH 
Schizothoraoinao 

Schizoihorax 

iScoloconiorphiis 


kirkii 
uUisruruonsiK 


I tf), I4*S, 15 


Scolopc's 
KcombrcHt^oidca 
iSeonibnis nucrolopidotus 
ScutcUerinao 
iScutophihiH borboiiif'Uh . 

tcmminekii 
iSewellia 

Sicyoptorua gnscuh 
Sigtnalost‘loropb<)ra 
Silonia 
ailondia 

iSilonopaiif^ahiu^ 
childrcni 
Silundia 
<j;Hniro(U-a 
HyUosii , , 

Sihirillao 
Silur<)kl<*a . . 

Sino^aal r()in,\ zon 
KiuohoinalDptcra 
(S' i phonoi'Iufl i na rant m it h la 
eo//im Ufi hmuiftplcitlaftt 
ertmifihra 
minor . . 
moctmhemt 

Siplibnopfc 144, 148, 157, 15!!, 1«5, 177, 
181, 188. 18«, H)r>, \m 
144, 172, 175, 184, 188 
184 
. . 144 

13, 238, 380 
282 
2H5 

387 

388 


15 1 
184, 188, 
187, 172 
422, 423 
. . 238 

, 215 

74 

.. <15 

.. 115 

.. 22 < 
387, 388, 380, 308 
118, 420 
32, 07, 08, 00 
07 

. . 07, 98 
. . 08, 00 
, . 32, 00 
00 

00, 1(H) 

238 

238, *230, 380 


aimulatuh 
braziolionso 
indiatinctun^ 
iSisoridae 
Rittidac 
Sphcnoccrcns 
iSphenocrmifi apieatulus apicamlua 
sphenurus Hphenurus 
Sphenurns , , 
apicauda 
apioaiida 
Bpbenurus 
Hpbenurus 

Spira<itrel]a inconataas 
purpurea 

ooncrescons 
difcitata 
pyramidalia 
tubulifcra 
vaaabuuda 
Spongdia digiUda 
fragilUt ramoea 


Hpongelia haihiu^en 

SpfHijiin 

f'Oicinalis 

’‘‘hibulus 

’•‘leni si rat. \ 
i^lHonfia (XMilata 

Sp(>n<doi)<4la iuhiiloMa 
Steikdta 

i'lMK ki . . 
purpur<‘a 

nfhillt rt 

Sb'Ilettulae .. 
S((‘iU)pln)ra . . 
jail 

khaycMulrac 


.. 181 
158, 485 
118,454, iM, 458 
118.456,157 

118.465 
120 

118.466 
122 

117, 419. 120, 121, t22 
417,418 
118 

117,118,123 
50 

87 

88 

Slr<‘pt<)|>(4iu 283, 285, 201, 327, 310, 353 

ehiiMaiHih .. 201,334 

(•(•yloiicjihis 280, 201, 338, 338 

cliiiu'iisis .. 310,354 

foirasti., .. 280,338 

stiralensi-i . . 201, 334, 335 

liyriiia 201, 338, 387,338 

dmioclo .. 201,382.333 

(Imiocto .. 201,838,331 

sOilir/kae .. 288,333,310, 

854 

\antl , . 280, 201, 884 

3(0,858 

orieittalis 201, 828, 310, 853 

aanealn ‘8)1,320,881,332 

f<‘i*ia»i<) 320 

fnimm .. 330 

288, 201,320,380,331 
imrmi 331,332 

oHenlalis .. 288,201,829 

ruMMignM^a anilaca .. 310,354 

s(*inilt)r<;uala s(«iuil<)h{ttala 310,354 

,220 NMieualeiihb .. 201,389 

132 cam 1)11 201,389,310 

132 ermanni .. 285,330,310 

432 s(MH‘;iaIcimiH 310,854 

432 lurtur .. .. 201,827 

432 an‘tjin)la 288, 201, 827, 328 

tutor .. 285, 327,328 

'^frcpfttfn Hit t nm,»tu4)uri<'H bundliH , . 311 

Sthmuylacidoii .. .. 150 

plica t mil .. .. 450 

hansibanoiw* . . , , 450 

htcllakTHia . , 418, 449, 450 

HtyloccplialuH .. 13,47,81,80 

tbahli 43,45, 18,47, 40,50,51, 

52, 53, 54, 55, 58, 50, 8J, 83, 81, 88, 
87, 80 

285.201.307 IjrcvirohtiiH .. 82 

201.807 elcdoiiac .. *, 83 

291.807.308 gi)^cnl<UH .. 83 

20 1 . 808 Rlftrt Ha tor . . 4 8, 8 1 , 82 

286,201,808, iiiHigniH.. .. >• 83 

309 oblongatuH ..81,82 

418. 427 Styloft^phalua ^Stylorhynclmh) . , 80 

418.428 StylorliynckuH 45,81,82, 

428 HubcritcH cnrnoBUfl .. 418,426 

• * 428 epiphvtum .. .. 428 

• » 428 lobicepH . . . . 428 

• • 428 fiiihrntritcnwUiixiH ,, .. 128 

418,428 rrueminet dfiptpma .* ,, 128 

• • 484 incoiiHtans . * . » 427 

*• 463 incansfansdigMu ,, ..427 



Iwlex. 


xiz 


Svberites hieonatans globosa 
meandrina 
Sylviklao 
Syncnfojxnathi 


/V/r/r. 
. . 427 

. . 427 

. . 282 
238, 23<» 


Tariclw‘a .. .. ..73,76 

clnnonrtiH . . . . 70 

niU‘iiH . . . . . . 76 

Tciillidac .. .. 417,124 

Tctraodou (Monotjvtus) fultMitia 388, 393 

ftravaTU'orious . . 391, 302, 393 

T(‘trn\<»ii<la .. 417,418 

ThaJLihiolhrix nilzhcliioidoH .. 213 

Thyn‘<)(‘()ris . . . . . . 73 

Thyrcftrori^ (vnognlufi .. .. St 

TiillinnuHHp. .. 2I,‘» 

Tor/M iiij)aU»nhiH .. 300 

Tomhalhui mhmUt ndlrt/l 432, 433 

Tmchyopsiw npimnokfm . . 453 

liali<)hoiuiroi(l<*H . , 418, 452, 453 

ITravaiuoria 221, 222, 223, 298, 229, 249 

tj()n<‘w 229, 280, 230, 237, 24 1, 2 «> 
Treroii . . 285, 290, 305, 349, 350 

abyHhinu'a .. ». 3f8) 

ourviroKtra 201,305 

(*urvir<)Hl.rn . . . . 305 

naaica . . 340, 350 

ni))alcnHiH 291,305,306 

Trnun apiiMfcuOa . , . . 307 

hiviHcUtbirincMi «. 301,303 


Tnrfut (*(‘A loncnsiH . • 
0c(*atH4() xantli()0>oluK 

.4 

kuwIUK , . 
ontMitalis 
WwWav.. 

Hpnt>ifti(vihslii 

suratcMSiH 

Uidunin'iiicola 

TurluriMa(‘ 

'rylon*|)lt«luin 

(lioranirt 209, 270, 2^ 

'r>phl(»nu*tos’ 


Put/t . 

. . . 338 

JK .. 334 

341,312 
.. 3 k) 

. . 320 

. . 333 

. . 339 

.. 33 1 

. . 327 

. . 283 

271, 278, 279 

271,273, 275, 278, 
279 
.. Ill 


Iltioiiia 

llraHil vpliluH U4-147, 149, 1 
155. *159, 100, 103, 100, 160, i 
170, 178.182, 184, 187-1 

afri<‘aims 

OKnioni 141, 

naravaiu . . I 

147, 1 10, 150, 152-103, 
178, 180, 183, 
oxyuruH 111,145, 

Hcrapliirii 
lTro<lc‘lH 
Uroaponi 


hiaituOa laffg<4 

.. :«i3 

Vinago 


349, 350 

pra<ii()rniiHKa . • 

.. ;io3 

aiHkalin 


349,350 

(‘ajK'lU'i . , . , 

.. ;Hm 

wnalia . . 


349, 350 

ohloroptora 

.. 3»0 

Vuingo affinlH 


. , 207 

fulvic<OUH fulvicollia 

.. m 

hicincta 


.. 301 

gris(4(‘apina 

. . :i04 

(»hlorigaKt(*r 


204, 296 

phtwnicjopiara chlorigofltor 

.. 2$M 

tmtlabnnca 


. . 297 

phot^rdroptora 

.. 2512 

Hphcojura 


.. 308 

viridifrons 

. . 2»:{ 





]|K>inpacl()ra aifmiB .. 297 

ohloroptora * . . . 290 

phayroi . . . , 296 

vornans griHoioapilla . * 305 

viriclifronfl .* ,, 293 

Trmn {f^nhenocemis) apicanda , , 307 

vaniman^i . . 306, 300 

Trmw {T re ran) l)icinala 301, {i03 

chlorijnaHt<*r . . • ♦ 294 

clihmiptora . . . . 299 

umJalmrica , , . . 296 

phoenicopi.ora . • , . 292 

viridifronH • • , , 293 

nrkUs .. .. .. ;k)4 

■Tr<‘r(>ni<la(‘ 283, 284, 290, 292, 340, 350 

TK^waiinap 283, 284, 290, 202, 349, 350 

TvlmlodiifiiHHamnmnxB 4JJ2 

Twrtm* .. 283,349,355 

abyKHiuM'UM abyHHiiiiouH 349, 355 
aft<*r .. .. .. 355 

chaU^OHpUoH .* ..355 

g(‘laftt<'» . . . . 332 

MGlPC-M--ni44l*- 


Wallago aitii 
Wallai^mia attn 


.. 415 

236, 240 


Xcnoiiiodon «• *-• S63 

oanclla . * 238, 240, 255, 367, 366, 


Xonontodontidae 


.. 233 


Zenaiditiae . . . • 383, 284 

SSygooystis zonata •• •» 68 

.2^-42--370. 





